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PREFACE. 


In  bringing  ont  a  new  edition  of  my  Dictionary,  I  have  kept  in 
view  the  object  I  had  originally  in  its  compilation — the  production 
of  a  general  work  of  reference — and  as  such  I  now  offer  it  to  all 
who  take  an  interest  in  military  affairs. 

The  number  of  expensive  books  to  which  the  military  student 
must  have  recourse,  in  order  to  obtain  the  varied  information  required 
in  the  different  branches  of  the  service,  struck  me  some  years  ago  as 
being  a  source  of  great  inconvenience.  To  avoid  this,  I  considered 
it  advisable  to  bring  out  a  work,  by  condensing  into  one  volume 
all  that  is  indispensable,  as  well  as  much  with  which  it  is  desirable 
an  ofiGlcer  should  become  acquainted. 

This  Dictionary,  which  passed  through  two  editions,  was  pub- 
lished in  India  some  years  ago.*  But  in  these  days  of  rapid  and 
constant  transition,  not  only  in  the  materiel  of  an  army,  but  also 
in  drill,  organisation,  and  tactics,  when  new  inventions  are  con- 
tinually brought  forward  and  introduced  into  the  service,  it  is 
difficult  without  a  work  of  this  character  to  acquire  the  knowledge 
of  these  changes.  A  new  edition  of  the  Dictionary  was  therefore 
thought  necessary,  and  that  book,  revised,  corrected,  and  greatly 
enlarged,  is  now  offered  to  the  public. 

Matter  foreign  to  the  British  army  has  been  introduced  in  this 
edition,  so  as  to  enable  the  military  student  to  compare  the 
organisation,  arms,  &c.  of  continental  armies  with  those  of  his  own 
service.  The  Dictionary  contains  also  descriptions  of  ancient 
armour,  and  of  arms,  lately  in  the  service,  which  have  become 
obsolete,  as  it  may  be  of  some  interest  to  follow  the  changes  which 
have  taken  place  in  the  mode  and  means  of  fighting  from  the  earliest 
period  down  to  the  present  time. 

The  insertion  of  veterinary  terms  and  of  remedies  for  the  common 

*  *  A  Dictionary  of  Artillery  and  other  Military  and  Scientific  Terms,'  compiled  by  Colouc^l 
Yoyle,  R.A.,  second  edition.    (Calcutta:  Thacker,  Spink,  and  Co.) 
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complaints  of  horses  wiU,  I  hope,  be  found  useful  under  conditions 
where  a  veterinary  surgeon  is  not  available,  as  is  often  the  case  in 
detached  parties  of  cavalry  in  India  and  elsewhere. 

A  description  of  certain  tools  and  machines  found  commonly  in 
workshops  may  prove  acceptable  to  departmental  ofBlcers  on  their 
first  joining  government  manufacturing  estabHshments. 

The  meaning  of  a  few  Hindustani  words,  not  strictly  military, 
is  given  for  the  use  of  ofiBlcers  on  first  going  to  India. 

In  conclusion,  I  beg  to  acknowledge  the  valuable  help  obtained 
from  the  works  of  many  authors,  both  military  and  scientific,  and 
the  assistance  I  have  received  from  various  friends,  and  especiaUy 
from  the  ofiBlcer  whose  name  appears  with  mine  on  the  title-page. 
To  avoid  crowding  up  the  text,  I  have  not  inserted  after  each 
quotation  the  name  of  the  .author  from  whom  my  information  has 
been  derived ;  but  a  list  of  all  works  which  I  have  consulted,  and 
from  which  I  have  extracted,  will  be  found  at  the  commencement 
of  the  work. 

It  is  intended,  with  the  view  of  meeting  the  changes  which  are 
likely  to  take  place  in  the  matSriel  of  the  army,  to  issue  a  supple- 
ment yearly,  containing  aU  alterations  and  additions. 

G.  E.  V. 
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{Fine*  grain. 
Field  gun. 
. .   Field  service. 
..   (rood  conduct. 
. .  Grand  Cross  of  the  Bath. 
. .  General  service. 
..   General  service  wagon. 
. .   Knight  Commander  of  the  Bath. 
..   Large  grain. 
. .  Line  of  least  resistance. 
. .   Land  service. 
..  Muzzle-loading. 
..   Muzzle-loading  rifled. 
. .  Mountain  train. 
..   Non-commissioned. 
. .  Non-commisioned  officer. 
. .  New  pattern. 
..  North-west. 
. .   Old  pattern. 
..  Pebble. 
..   Royal  artillery. 
. .   Royal  carriage  department. 
..   Royal  engineers. 
. .   Rifle  fine  grain. 
..   Royal  gxm  factory. 
..   Royal  laboratory. 
..  Rifle  large  grain. 
..  Royal  Military  Academy. 
..  Small-arms. 
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Small-ann  ammunition. 
Smooth-bore. 
Scrap  carriage. 
Staff  officer. 
Sea  service. 
Victoria  Crotf. 
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CORRIGENDA. 


>» 


Puge   51,  line  18  from  top  of  right  column,/or  "  5  "  read  "  6." 

5ft,    „     3         „  left        „       for "  former "  read  "  latter," 

59,    „     5         „  „         „      /or  •*latter"  read  "former." 

„     77,  lines  3  &  4    „  right      „       for  "  Non-oommissioned  ofBcers  of  .artillery  wear," 

&c.,  read  "  All  other  non-commissioned  officers 
wear/'  &c. 
„    186,  line   1  from  bottom  of  right  column,/or  "  7  "  read  "  4.'      (  Vide  Addenda,  Heavy 

Cavalry.) 
4  „  „  „       /or "  traversely "  read "  transversely." 

22  from  top  of  left  column, /or  "  l-prs.  and  i-prs."  read  "  1  lb.  and  i  lb." 
12         „         right      „      /or  "or"  read  "and." 
7         „         left       „      for  "  of  war  "  read  "  in  warfare." 
16         „         right      „       erase  "  and  the  Whitehead  (fish)." 


» 

ovu. 

ft 

» 

351, 

n 

»» 

415, 

n 

1* 

425. 

n 

»» 

434, 

** 

Note.— Any  changes  that  have  taken  place  in  the  book  while  it  has  been  passing  throngh 
the  press,  in  the  matter  of  the  pay  of  the  soldier,  &c.,  will  be  found  corrected  either  in  the 
Addenda  or  Appendix. 

Where  the  word  "  reconnaissance  "  has  been  spelt  •'  reconnoissance,"  the  reader  is  requested 
to  make  the  alteration. 
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Abandon,  To — In  a  military  sense  to 
retire  suddenly  from  a  place,  fortified  or 
otherwise,  thus  leaving  it  and  the  in- 
habitants to  the  mercy  of  the  enemy. 
Hence  the  saying,  "  to  abandon  a  fortress, 
siege,"  &c. 

Abatis  (French  abattre,  to  fell) — An 
abatis  is  one  of  the  "  obstacles  "  used  in 
the  defence  of  field  works.  It  is  formed 
of  trees,  or  the  limbs  of  trees,  of  a 
considerable  size,  12  or  15  feet  long, 
laid  close  together.  The  stems  are 
firmly  secured  to  the  ground  by  being 
buried  in  the  earth  and  fastened  down  by 
pickets,  or  by  logs  of  wood  laid  across  them. 
To  be  efficient,  the  larger  branches  must 
be  pointed  and  spread  towards  the  enemy, 
the  smaller  being  cut  away.  Abatis  should 
be  so  placed  as  not  to  be  exposed  to  the  fire 
of  artillery.  In  intrenchments,  they  are 
usually  placed  in  an  upright  position 
against  the  counterscarp,  or  at  the  foot 
of  the  glacis,  the  plane  of  which  is  broken 
so  as  to  permit  of  their  being  laid  out  of 
right  of  the  enemy,  and  at  the  same  time 
not  to  interfere  with  the  musketry  fire 
from  the  parapet  in  their  rear.  An  ex- 
cellent mode  of  blocking  up  a  road  is  to 
place  an  abatis  across  it,  and  when  the 
branches  are  well  and  properly  placed, 
and  interwoven  one  within  the  other,  the 
disentangling  of  them  is  extremely  diffi- 
cult. An  abatis  should  not  be  planted 
out  of  musketry  range ;  for  this,  and  all 
other  obstacles,  are  intended  to  break  up 
the  order  of  the  enemy's  advance;  to 
impede,  and  to  keep  him  under  musketry 
fire. 

Academy — Takes  its  name  from  a  villa 


situated  about  a  mile  from  the  city  of 
Athens,  where  Plato  and  his  followers 
assembled  for  conversing  on  philosophical 
subjects ;  and  hence  they  acquired  the 
name  o£  Academics.  The  term  academy 
is  commonly  applied  to  any  class  of  school 
which  professes  to  communicate  more 
than  the  mere  elements  of  instruction, 
and  is  frequently  used  now  for  a  regular 
society  or  company  of  learned  men,  asso- 
ciated together  for  the  cultivation  and 
improvement  of  the  arts  and  sciences.  In 
England  and  on  the  continent  there  are 
several  institutions  termed  academies  for 
the  promotion  of  scientific  subjects  and 
literature,  which  are  doubtless  well 
known  to  most  people.  The  Military 
Academy  at  Woolwich,  for  the  instruc- 
tion of  the  artillery  and  engineers  of  the 
army,  was  instituted  by  George  II.  in 
1741,  that  is  to  say,  the  warrant  found- 
ing the  Academy  was  issued  in  that  year, 
but  the  Cadet  Company  was  not  formed 
until  four  years  later.  For  an  interest- 
ing account  of  the  early  formation  of  the 
Academy,  vide  Captain  Duncan's  *  History 
of  the  Royal  Artillery.' 

The  regulations  for  the  admission  of 
candidates  to  the  Academy  will  be  found 
in  the  Appendix  A. 

Aocelerated  Motion  —  When  a  body 
continually  increases  its  motion  over 
successive  portions  of  space,  in  equal 
times,  it  is  called  accelerated  motion^  And 
when  the  spaces  described  contmnally 
decrease,  it  is  called  retarded  motion. 

Accelerating  Force — Force  considered 
only  with  reference  to  velocity  generated, 
and  not  with  reference  to  the  mass, 
moved.  Accelerating  force,  if  uniform, 
is  measured  by  the  velocity  generated  i\i 
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a  unit  of  time ;  if  variable,  by  the  velo- 
city which  would  be  generated  in  a  unit 
of  time  if  the  force  were  continued  con- 
stant during  that  unit.  The  best  ex- 
ample of  such  uniform  motion  is  that 
of  a  falling  body. 

Accessible  —  A  position,  fortified  or 
otherwise,  and  capable  of  being  ap- 
proached by  land  or  water — i.e.  it  may 
be  entered  on  those  sides. 

Accoimtant-General  of  the  Army — 
An  officer  who  has  the  control  of  military 
finance.  He  includes  in  his  office  that  of 
chief  auditor,  an  amalgamation  with  that 
of  accountant-general,  which  took  place 
bv  order  of  the  Secretary  of  State  for 
VVar  in  1870. 

Aocoimts,  Fiiblio — Yorm  the  systematic 
record  of  State  Expenditure.  The  ac- 
counts should  exhibit,  methodically,  under 
proper  heads,  all  receipts  and  disburse- 
ments of  public  money,  stores,  &c.  To 
secure  efficiency  in  these  matters,  ac- 
counts should  be  promptly  rendered  in 
the  simplest  and  most  correct  manner. 

The  War  Office  "  forms "  show  the 
method  of  keeping  the  accounts  of  all 
establishments  under  its  orders. 

Accoutrements — ^The  belts,  which  sup- 
port the  arms,  pouch,  or  pouches,  of  a 
soldier.  The  belts  in  use  in  the  British 
army  are  made,  for  the  most  part,  of 
"buff"  leather.  Articles  of  regimental 
accoutrements  and  appointments  are 
directed  to  be  marked  with  the  number  of 
the  regiment  to  which  they  belong.  The 
marks  are  to  be  carefully  and  legibly 
placed  on  the  inside  of  the  belts,  pouches, 
slings,  &c. 

Acid,  Nitric  (NO^) — Found  in  com- 
bination with  potassa,  soda,  lime  and 
magnesia;  also  in  the  pools  and  springs 
in  the  neighbourhood  of  populous  towns; 
and  in  rain  water  after  thunder  storms ; 
but  it  has  never  been  found  in  a  separate 
state.  Nitric  acid  is  commonly  prepared 
from  sulphuric  acid  (oil  of  vitriol)  and 
nitre,  by  distillation.  There  are  also 
other«  processes  pursued  in  preparing 
nitric  acid.  The  impure  nitric  acid  of 
commerce  is  known  by  the  name  of 
**  aqua  fortis." 

Nitric  acid  is  one  of  the  ingredients 
used  in  browning  arms,  and  also  in  the 
preparation  of  fulminate  of  mercuiy. 
It  is  also  used,  in  combination  with  sul- 


phuric acid,  in  the  preparation  of  gun- 
cotton,  and  in  solution,  as  a  bath  for 
galvanic  batteries.  It  is  a  powerful 
oxidiser,  and  acts  strongly  on  metals. 
A  few  drops  poured  into  the  vent  of  a 
spiked  gun  will  facilitate  the  operation 
of  extracting  the  spike. 

The  common  mode  of  testing  nitric 
acid  is  to  dilute  half  an  ounce  of  it  in  a 
quarter  of  an  ounce  of  distilled  water, 
then  to  pour  in,  say,  six  or  seven  drops 
of  nitrate  of  barytes  ;  should  it  retain  its 
colour,  it  indicates  that  it  is  free  from 
muriatic  acid.  As  nitric  acid  mav  also 
contain  sulphuric  acid,  it  will  be  neces- 
sary, in  order  to  detect  it,  to  pour  in  a 
few  drops  of  nitrate  of  silver,  when, 
should  it  remain  colourless,  it  proves  that 
it  is  free  from  the  above-mentioned  acid. 

Acid,  Sulphuric  (SO3) — One  of  the 
most  important  acids  known.  Dr. 
O'Shaughnessy,  in  his  'Manual  of  Che- 
mistry,' thus  describes  its  value : — **  it 
would  be  impossible  to  exaggerate  the 
importance  of  this  acid,  whether  we  con- 
sider it  with  reference  to  abstract  science, 
to  the  condition  of  our  manufactures,  or 
the  purposes  of  medicine.  By  the  assist- 
ance of  this  acid  we  prepare  almost  all  the 
others ;  for  instance,  the  nitric,  muriatic, 
tartaric,  citric,  &c.  We  owe  to  it  the 
cheapest  mode  of  obtaining  artificial  soda, 
chlorine,  and  its  bleaching  components. 
It  is  essential  to  the  processes  of  the 
dyer.  In  fact,  from  the  time  that  sul- 
phuric acid  was  first  prepared  at  a  cheap 
price  in  Europe,  may  be  dated  the  com- 
mencement of  her  greatness  in  all  chemi- 
cal manufactures."  In  Southern  India  it 
has  been  prepared  for  many  centuries. 
The  process  pursued  in  the  preparation 
of  sulphuric  acid  will  be  found  in  all 
chemical  works. 

Sulphuric  acid,  in  a  diluted  state,  is 
made  use  of  in  percussion  cap  factories 
for  the  purpose  of  cleansing  the  sheets 
of  copper  of  all  oxide  -of  copper  which 
may  collect  on  them.  It  is  also  used  in 
the  preparation  of  gun-cotton  (sp.  gr. 
1-845). 

Adds — Form  a  very  numerous  and 
important  class  of  bodies  in  chemistry. 
The  common  idea  of  an  acid  is  a  soluble 
substance  possessing  the  property  of 
sourness.  The  chemist,  however,  disre- 
gards  this   property,  and  considers  all 
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those  substances  to  be  acids  which  im- 
part a  red  colour  to  blue  litmus  paper, 
and  form  stable,  neutral,  and  crystal! is- 
able  compounds  with  bases,  such  as 
alkalies  and  earths,  or  metais  or  their 
oxides. 

Aoquittanoe  Boll — ^A  document  in 
which  is  shown  the  monthly  settlement 
of  the  accounts  of  a  troop,  battery,  or 
company,  and  to  which  the  signature  of 
the  soldier  is  attached,  countersigned  by 
the  captain  or  officer  in  charge. 

Aetion — An  engagement  or  battle  be- 
tween opposing  forces ;  or  some  memor- 
able act  done  by  an  officer,  soldier,  or 
detachment.  The  term  is  commonly  used 
in  artillery  exercise  when  guns  are 
brought  into  or  change  position,  with 
the  view  of  attacking  an  opposing  object. 

Acts  of  Hostility — Proceedings  of  a 
diplomatic,  commercial,  or  military  cha- 
racter, involving  a  state  of  war  between 
two  or  more  nations.  This  was  ex- 
emplified in  1870  in  the  altercation 
between  Count  Benedetti,  the  French 
ambassador,  at  the  Court  of  Berlin,  and 
the  King  of  Prussia  at  the  Kursaal  of 
Ems.  This  is  an  instance  of  the  first- 
named  act  of  hostility.  The  second  is 
shown  in  the  case  of  the  embargo  laid  on 
British  shipping  by  the  first  Napoleon 
after  the  peace  of  Amiens  in  1803.  The 
third  consists  in  the  invasion  of  a  friendly 
territory  or  firing  on  armed  vessels  of  a 
friendly  nation.  A  further  act  of  hos- 
tility of  a  civil  character  is  the  forcible 
detention  of  the  subjects  of  a  friendly 
nation,  which  was  exemplified  in  the 
seizing  of  non-belligerent  British  sub- 
jects residing  in  France  in  1803. 

Adapter — ^A  gun -metal  bush,  used 
when  shells,  having  the  obsolete  Moor- 
som  gauge  fuze-hole,  are  fired  with  fuzes 
which  are  not  adapted  to  this  fuze- 
hole.  The  pattern  adapter  now  in  use 
is  known  as  the  "G.S.  adapter,"  which 
screws  into  the  Moorsom  fuze-hole.  There 
are  two  distinct  adapters,  one  for  sphe- 
rical shell,  the  other  for  rifled  shell. 
Up  to  the  year  1867  all  shells  for  the 
larger  rifled  ordnance  down  to  the  40-pr. 
L.S.  and  the  20-pr.  S.S.  common  shell 
were  made  with  the  Moorsom  or  naval 
faze-hole.  Since  then  all  new  shells  have 
been  tapped  with  what  is  termed  the 
G  S.  gauge  fuze-hole,  and  shells  already 


in  the  service  which  have  not  this  sized 
hole  receive  the  G.S.  adapter.  The 
shape  of  the  inside  of  the  adapter  is 
conical,  the  outside  cylindrical. 

A4jiltant  (Latin  adjuvare,  to  help) — 
An  officer  appointed  to  each  regiment,  to 
assist  the  commanding  officer  m  the  execu- 
tion of  all  details  of  duty  ahd  discipline. 
An  adjutant  should  be  an  officer  of 
active  habits,  keen  sight,  a  good  rider, 
and,  above  all,  a  good  '"'  drill."  Much  of 
his  time  should  be  spent  on  the  parade 
ground  in  the  drilling  of  recruits  and 
all  duties  tending  to  the  discipline 
and  setting  up  of  his  regiment.  He 
inspects  all  escorts  and  guards,  issues 
and  receives  orders  from  the  commanding 
oflicer  for  the  information  of  officers  com- 
manding companies,  and  he  promulgates 
to  the  regiment,  in  genera],  all  orders  he 
may  receive.  He  is  accountable  to  the 
commanding  officer  for  the  correctness 
of  the  regimental  books,  and  is  bound  to 
bring  to  his  notice  all  infraction  of  rules 
or  orders.  From  the  foregoing  it  will 
be  seen  that  the  duties  of  an  adjutant 
are  unremitting.  Agreeably  to  the  Queen's 
Regulations,  no  officer  is  eligible  for  the 
appointment  of  adjutant  who  has  not 
obtained  a  first-class  certificate  at  the 
School  of  Musketry,  unless  the  regiment 
is  on  service  abroad,  and  even  then  under 
certain  restrictions. 

An  adjutant,  generally  holding  the  rank 
of  captain,  is  appointed  to  each  brigade  of 
artillery,  to  divisions  of  artillery  of  two 
or  more  batteries  detached  from  their 
head-quarters,  and  as  his  duties  are 
somewhat  different  to  those  of  a  line  or 
cavalry  regiment,  it  may  not  be  out  of 
place  to  detail  them. 

The  duties,  then,  of  an  artillery  bri- 
gade adjutant  are,  to  a  great  extent, 
confined  to  his  office,  as  the  several 
batteries  composing  his  brigade  are  often 
stationed  far  from  their  head-quarters. 
In  his  office  are  kept  the  books  and 
records  of  the  brigade ;  from  it  he  circu- 
lates to  detached  batteries  all  orders 
received  from  the  commanding  officer 
and  higher  authority.  He  prepares  cor- 
respondence on  questions  relating  to  the 
claims,  services,  enlistments,  discharges, 
&c.,  of  the  men  of  his  brigade ;  and  when 
acting  as  the  staff  officer  of  the  R.A.in 
the  division,  he  has  to  prepare  all  looaX 

^1 


ADJ 


ADV 


returns  which  are  submitted  to  the 
general  officer  commanding.  He  has, 
besides,  to  attend  to  the  usual  duties  of 
the  guards,  prisoners,  courts-martial,  &c. 
As  regards  drill,  commanding  officers  of 
batteries  carry  out  or  work  their  own 
drills  independently,  and  recruits  are 
trained  at  Woolwich,  or  at  the  centres  of 
sub-divisions  of  districts.  The  adjutant 
is  responsible  to  the  commanding  officer 
for  the  state  of  exactness  with  which  the 
regimental  books  are  kept,  and  for  the 
correctness  of  the  duty  rosters.  He  is  to 
give  his  attention  to  everything  apper- 
taining to  the  discipline  of  his  brigade, 
bringing  to  the  notice  of  the  commanding 
officer  any  irregularity  or  deviation  from 
the  established  rules  and  regulations.  In 
fact,  nothing  should  escape  his  attention 
and  observation. 

Adjutant-General — One  of  the  chief 
ijtaff  officers  of  the  army,  through  whom 
all  orders  are  promulgated,  and  to  whom 
all  reports  are  sent  for  the  information 
of  the  commander-in-chief.  The  duties 
of  the  adjutant-general  relate  to  the 
discipline,  military  training,  and  general 
€fficiency  of  the  army.  In  peace  time,  all 
correspondence  regarding  leave  of  ab- 
sence, discharges,  recruiting,  and  a  variety 
of  other  subjects  {viJe  the  *  Soldier  s 
Pocket  Book ')  passes  through  his  office. 
On  a  campaign,  in  subordination  to  the 
chief  of  the  staff  (should  there  be  such 
an  officer  with  the  force),  he  regulates 
the  daily  duties  of  the  force,  and  during 
a  siege  details  the  working  parties  on  the 
requisition  of  the  commanding  engineer. 
He  keeps  an  exact  state  of  each  division 
and  brigade,  with  a  roll  of  the  general 
and  field  officers;  he  distributes  the 
oi«ders  of  the  day  to  the  several  assistant 
adjutants-general  of  divisions,  and  in- 
forms them  of  every  detail  which  may 
concern  the  general  of  the  division  and 
those  under  his  command.  Communica- 
tions are  made  to  him  on  the  field  by 
officers  sent  with  or  for  orders  in  the 
absence  of  a  chief  of  the  statf. 

To  his  department  at  the  Horse  Guards 
are  attached  a  deputy,  assistant,  and  de- 
puty assistant  adjutant- general,  to  assist 
him  in  carrying  out  the  duties  of  his 
office.  The  two  first-named  officers  must 
be  field  officers.  This  rule  in  India,  how- 
ever,  is  sometimes  departed  from  in  the 


rank  of  the  officers  appointed  to  some 
of  the  grades  of  the  department.  The 
Queen's  Regulations  lay  down  that  the 
deputy  assistant  adjutant-general  should 
not  be  under  the  rank  of  captain  in  the 
army  without  he  is  specially  recommended. 

AjBsistant  Adjutant-General — A  field 
officer  and  a  subordinate  member  of 
the  adjutant-general's  department.  An 
officer  of  this  rank  is  attached  to  each 
division  of  the  army.  His  duties  include 
the  submission  of  reports  on  discipline, 
military  duties,  training,  and  efficiency, 
to  the  general  officer  commanding  the 
division.  Through  his  department  the 
bulk  of  the  correspondence  on  arms, 
accoutrements,  ammunition,  &c.,  passes 
before  beinor  sent  on  to  the  control  de- 
partment. 

Special  reports  on  articles  issued  ex- 
perimentally, suggestions  or  complaints 
as  to  regulation  articles,  and  any  diflfer- 
ences  which  may  arise  between  com- 
manding officers  and  the  control,  all  go 
through  his  office. 

In  time  of  war  the  assistant  adjutant- 
general  of  each  division  carries  out, 
under  instructions  from  the  general  of 
his  division,  the  orders  issued  by  the 
chief  of  the  staff. 

Assistant  Adjutant-General,  Deputy 
— ^A  subordinate  officer  of  the  adjutant- 
general's  department  who  performs  simi- 
lar duties  to  tkose  of  an  assistant 
adjutant-general.  In  the  field,  a  deputy 
assistant  adjutant-general  is  attached  to 
each  division. 

Administration,  Military — Relates  to 
the  system  observed  in  all  governments 
for  the  guidance  of  military  affairs  in 
each  country.  The  Secretary  of  War 
directs  the  whole  of  the  military  adminis- 
tration, and  has  under  him  certain  im- 
portant officials  who  are  charged  with 
superintending  the  discipline  of  the  army 
and  the  national  reserves,  supplies,  pay- 
ment of  the  forces,  the  military  manu- 
factures and  armament  of  the  country. 
In  his  office  (War  Office)  there  is  a  section 
representing  each  civil  department  serv- 
ing with  the  army,  and  charged  with 
the  duty  of  directing  and  supplying  those 
departments  with  all  things  required  to 
maintain  their  efficiency. 

Advanced  Guard — ^A  detachment  or 
specially  organised  body  of  troops  com- 
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posed  of  the  three  arms,  which  always 
precedes  the  march  of  the  main  body 
of  an  army  for  the  purpose  of  facili- 
tating the  march  and  guarding  against 
surprise.  Another  object  of  an  advanced 
guard  is  to  procure  information  when  an 
army  is  marching  upon  an  enemy.  This 
latter  circumstance  is  remarked  on  in 
the*  Royal  Institution  prize  essay  of 
1874,  by  Lieutenant  S.  C.  Pratt,  R.A.,  in 
the  following  terms :  "  An  advanced 
guard  has  two  opposite  functions  to  per- 
form—one, to  be  the  eyes  and  feelers  of 
an  army ;  the  other,  to  arrest  and  con- 
tain the  enemy.  In  order  to  perform 
the  first,  the  troops  should  be  of  the 
lightest  description,  and  chiefly  cavalry. 
To  attain  the  second,  the  main  consti- 
tuent should  be  a  powerful  infantry  and 
artillery.  The  endeavour  to  reconcile 
these  conflicting  functions  is,  without 
doubt,  the  reason  of  the  great  differences 
in  the  constitution  of  advanced  guards 
as  laid  down. by  authorities  on  tactics. 

"The  present  tendency  is  to  restrict 
them,  more  or  less,  to  the  latter  duty ; 
fulfilling  the  former  by  the  employment 
of  independent  bodies  of  cavalry,  one  or 
more  days*  march  ahead  of  the  army." 

The  former  mode  was  the  custom  of  the 
first  Napoleon,  and  the  custom  of  the 
Prussians  in  the  Franco-Prussian  war  of 
1870,  and  this  is  undoubtedly  the  proper 
method  of  "  feeling  one's  way  "  in  a  hostile 
country. 

The  duty  of  the  advanced  guard  should 
be,  while  not  allowing  itself  to  be  en- 
tangled with  a  superior  force,  it  must 
not,  as  Colonel  Hamley  shows  in  his 
*  Operations  of  War,*  "  allow  the  march 
to  be  delayed  by  demonstrations  made 
by  insignificant  bodies.  The  commander, 
therefore,  has  need  of  prudence  and  re- 
solution ;  he  must,  according  to  circum- 
stances, dispute  .the  ground,  fall  back 
towards  the  army,  or  promptly  attaok." 

The  strength  of  the  advanced  guard, 
or  the  proportion  to  the  main  body,  is 
laid  down  by  some  of  the  chief  conti- 
nental powers  to  be  from  ^  to  J  of  the 
main  body.  Sir  G.  Wolseley,  the  author 
of  the  *  Soldier's  Pocket  Book,*  approves  of 
from  J  to  ^  of  the  whole  force.  It  may 
there^re  be  assumed,  as  stated  by  Lieu- 
tenant Pratt,  that  J  will  be  the  propor- 
tion. 


The  order  of  march  of  an  advanced 
guard  Colonel  Hamley  explains  as  fol- 
lows : — "  A  small  party  of  horse  pre- 
cedes the  main  body  of  the  advanced 
guard  to  obtain  and  bring  the  earliest 
intelligence.  Of  the  main  body,  a  por- 
tion of  the  infantry  march  first;  for 
neither  artillery  nor  cavalry  should 
enter  any  defile  which  has  not  been 
first  explored,  and  its  flanks  secured  by 
infantry. 

"The  artillery  may,  in  general,  pro- 
perly be  placed  next  the  leading  bat- 
talion, or  part  of  a  battalion,  of  the 
advanced  guard." 

The  cavalry  would  cover  the  flanks  of 
the  column. 

The  maximum  distance  of  an  advanced 
guard  from  the  main  column  of  a  large 
army  should  not  exceed  five  miles,  with- 
out some  overpowering  advantage  is  to 
be  gained,  such  as  seizing  on  some  point 
or  position,  the  possession  of  which  would 
be  worth  the  risk.  In  the  'Soldier's 
Pocket  Book,*  it  is  laid  down  as  a  rule 
"  that  the  ordinary  distance  of  an  ad- 
vanced guard  from  the  head  of  the  main 
body  should  be  about  equal  to  the  depth 
of  the  column." 

Advanced  Posts — Positions  taken  up 
by  a  force  in  advance  of  the  main  body 
of  an  army,  and  in  such  a  situation  that 
they  shall  be  within  easy  communication 
of  it,  and  of  one  another ;  but  the  distance 
depends  greatly  on  the  nature  of  the 
country.  The  object  of  advanced  posts 
is  to  prevent  a  sudden  rush  of  the  enemy 
upon  the  main  body,  and  to  give  it'  time 
to  turn  out :  this  being  afforded,  the 
advanced  posts  fall  back  on  their  sup- 
ports, and  join  the  main  body.  The  term 
advanced  posts  is  also  applied  to  picquets 
and  such  fortified  posts  or  villages  In 
advance  of  the  main  line  of  battle. 

Advanced  Works — In  fortification,  are 
those  constructed  beyond  the  glacis,  but 
within  musketry  fire  of  the  main  works. 

Advancement — In  a  military  sense, 
signifies  honour,  promotion  from  a  lower 
to  a  higher  grade,  or  preferment,  in  an 
army,  regiment,  or  company. 

Adie,  Indian,  or  Bassoolah — A  small 
adze,  which,  in  place  of  being  circular 
like  the  European  adze,  is  formed  at  a 
direct  angle  of  about  45  or  50  degrees ; 
its  handle  is  very  short,  and  it  \a  \x&«\ 
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with  great  precision  by  the  nearly  ex- 
clusive motion  of  the  elbow-joint. 

Aeeil—(  T<?rmtna/ta  glabra) — A  tree 
which  grows  in  the  Madras  Presidency 
at  Coimbatore.  It  is  very  hard,  heavy, 
and  durable  under  water.  It  is  said  to 
be  found  in  all  the  teak  forests  of  India 
and  Burmah.  A  cubic  foot  of  unseasoned 
wood  weighs  from  seventy  to  seventy- 
three  pounds.  It  is  used  in  the  Bombay 
Gun-carriage  Agency  for  shafts,  hand- 
spikes, and  yokes. 

Affitir — In  a  military  sense,  means  any 
minor  action  or  engagement.  Major 
Knollys,  in  his  '  Handy  Dictionary  of 
Military  Terms,'  describes  an  "  affair  "  as 
*'more  important  than  a  skirmish,  and 
less  so  than  a  battle." 

Affidayit — In  military  law,  implies 
an  oath  in  writing,  sworn  before  a  person 
duly  authorised  to  administer  it. 

Affirmation — A  solemn  declaration 
made  before  a  court  of  justice  or  court- 
martial  by  those  who,  from  different 
views  of  religion,  are  considered  incom- 
petent, or  are  unwilling,  to  give  evidence 
on  oath,  as  ruled  in  our  several  courts. 
Formerly,  no  evidence  could  be  given 
except  upon  oath ;  but  the  privilege  of 
making  a  solemn  affirmation,  instead  of 
swearing  on  the  Bible,  has  been  extended 
to  Quakers,  Moravians,  and  Separatists  in 
all  cases;  and  to  persons  alleging  con- 
scientious motives  in  civil  proceedings. 

Before  native  courts-martial  in  India, 
evidence  is  given  on  solemn  affilia- 
tion. 

Agent — ^A  person  employed  to  transact 
business  for  another,  and  in  whose  place 
he  acts.  The  decision  of  the  agent,  on 
matters  appertaining  to  the  business  he 
is  entrusted  Vith,  is  looked  on  as  binding. 
In  India  the  name  **  agent "  is  given  to 
certain  high  officers  of  the  state,  to 
whom  are  committed  by  the  Viceroy 
political  powers  in  dealing  with  native 
states. 

Agent,  Army — A  kind  of  military 
banker,  authorized  by  the  government 
to  manage  the  monetary  affairs  of  a 
regiment.  When  purchase  was  the  sys- 
tem in  the  army,  the  sale  and  purchase 
of  officers'  commissions  were  transacted 
by  them.  It  is  ordered  in  the  Queen's 
Regulations  that  officers  on  leave  should 
furnish  their  address  to  the  regimental 


agent,  in  order  that  they  may  be  readily 
communicated  with. 

Aide-de-camp — An  officer  attached 
to  the  personal  staff  of  a  general  officer 
in  the  field,  or  in  garrison.  He  receives 
and  carries  all  orders  given  to  him  by  the 
general  on  the  field  of  battle.  He  must 
be  particular  in  delivering  them  in  the 
most  distinct  manner,  so  that  there 
should  be  no  miscarriage  in  the  instruc- 
tions entrusted  to  him.  This  is  a  post  of 
great  importance  during  a  campaign,  and 
only  officers  of  intelligence  and  smartness 
should  be  appointed.  It  is  stated  by 
Marshal  de  Puysegur  that  the  loss  of  a 
battle  was  occasioned  by  the  incapacity 
of  an  aide-de-camp.  During  the  Crimean 
War,  by  the  misconception  of  a  message 
sent  by  Lord  Raglan  to  Lord  Lucan,  the 
Earl  of  Cardigan  had  to  carry  out  a 
military  movement  which  resulted  in  a 
very  severe  loss  of  cavalry. 

In  quarters  an  aide-de-camp  assists  the 
general  in  official  correspondence,  in 
introducing  military  officers,  and  in  dis- 
pensing the  courtesies  of  the  general's 
house.  Before  an  officer  can  be  appointed 
an  aide-de-camp  he  must  have  served  two 
years  with  his  regiment,  and  have  passed 
the  prescribed  examination  as  laid  down 
in  the  Queen's  Regulations.  If  in  India, 
he  must  have  passed  the  examination 
directed  in  the  army  regulations  of  that 
country,  which  necessitates  passing  in 
certain  native  languages. 

The  number  of  aides-de-camp  allotted 
to  general  officers  in  the  field  is  as 
follows : — 

Four,  to    the   officer  commanding- 
in-chief  ; 
Two,  to  divisional  generals ; 
One,  to  brigadier. 

Extra  aides  receive  forage,  but  no  pay. 

Aides-de-camp  are  attached  to  the 
sovereign,  and  to  governors  of  pro- 
vinces ;  in  the  former  case,  the  appoint- 
ment carries  with  it  the  rank  of  colonel 
in  the  army.  The  position  of  Queen's 
aide-de-camp,  besides  conferring  rank, 
carries  pay  with  it  to  a  limited  number. 

Aignillette  (French  (xiguille,  a  needle) 
— An  ornament  of  gold  or  silver  cord 
worn  formerly  on  the  right  shoulder 
by  general  officers ;  it  is  now  chiefly 
confined  to  the  dress  of  officers  of 
the    Life    Guards    and    Horse    Guards. 


AIH  '• 

AiguillcttGB  appear  to  hare  b«ea  iDtTo- 
duced  in  the  early  port  of  the  aiiteeoth 
century,  and  were  generally  worn  by 
the  troopers,  a»  well  as  the  officers,  at 
Chat  time.  They  Kere  eabseqneittly 
SDperseded  toimrdii  the  end  of  that  cta- 

Aim,  To — in  drill  or  action,  to  bring; 
the  mnaket  or  piece  of  ordnance  to  the 
jitnper  Hue  of  liirettion  wilh  the  object 
intended  to  be  struck.  To  enable  the 
proper  elevation  to  be  given,  eigAti  are 
attached  to  all  Bmall-anns  and  ordnance. 

Air  Ons — -A  pncnmatlc  machiDe  for 
propelling  bullet^  which,  by  its  peculiar 
ibrmation,  admits  of  the  nir  being  com- 
pressed or  condensed  within  it.  In  a  strong 
metal  ball,  furnished  with  s  small  hole 
and  a  tbIts  opening  inward*.  This  ball 
is  screwed  to  a  barrel  containing  B  bullet ; 

and  the  bullet,  the  hittev  will  he  pro- 
jected forward  with  a  greater  or  less 
velocity,  accardinj;  to  Ibe  state  of  the 
oondensal  ion  and  the  weight  of  the  bullet, 
lehine  constructed 
ing   thi 


AIB 

with  reference  to  projectiles,  is  of  the 
lighest  importance  in  the  leience  of 
iallistici.  The  resistance  iocreiies  in  n 
ligh  ratio  with  the  velocilv.  Wllhoat 
Jii)  resistance  a  mosket  ball  wouM,  at 
in  angle  of  25°,  be  throwo  seventeen 
imes  farther  then  with  it.  Hutton'* 
^iperimeuts  led  him  to  believe  that  the 
-esistance  of  the  tiir  increased  a  littlr 
nore  rapidly  thno  the  square  of  the 
'elocity.  The  French  experiments  have 
ed  to  sn  eipression  involving  the  Hguare 
ind  the  cube  of  the  velocity.  It  is  of  the 
Allowing  form  for  spherical  projectiles : 
p=  O-OOO-WIStEo' 


('  +  ijiik) 


sat- 3 


s  ofa  glas, 


called   I 


rr.  It 
1  pipe 
connecting  it  with  two  barrels  by  means 
of  two  valves,  which  open  upwards.  In 
these  barrels  are  two  air-tight  pistons, 
also  furnished  with  valves  opening  up- 
wards, which  are  worked  np  and  down 
by  means  ofs  rack  and  wheel.  The  prin- 
ciple of  the  air  pnmp  is  as  foUows  :— 
The  ijistons  work  np  Hnd  down  alter- 
nstvly,  one  uecendlng,  as  the  other 
descends.  The  piston  rising  from  the 
bottom  of  the  cylinder  causes  a  partial 
'  -■      elastic  fo 


n  which  p  represents  the  resistance  of 
he  nir  in  poandt  weight ;  r,  the  ratiu 
if  the  circumference  to  the  diameter; 
R,  the  diameter  of  the  projectiles  in  feet; 
r,  the  velocity  in  feet  per  second;  and 
I,  the  density  of  the  air  at  Che  time  of 
observation.  For  ordinary  purposes  ToT:- 
mar  be  taken  as  unity. 

tor  elongated  prDJectllei,  the  co-eHi- 
eieot  O-0QU&3i:-t  =  A  is  replaced  by 
0-0003475;  but  in  some  instances  the 
former  co-elHcient  lurn  been  found  lo  be 
the  most  correct  even  for  elongated  pro- 

The  resistance  of  the  air  gives  rise  to 
a  ballistic  co-efficient  C,  peculiar  to  each 
projectile. 

This  is  calculated  from  the  formnltt  : 


RD 


1  the 


a  the 


alve, 


opena  it  and  fills  the  cylinder.  On  thi 
descent  of  the  piston,  the  valve  in  thi 
pipe  leading  to  the  receiver  closes  by  thi 

the  piston  opens  from  the  same  causa 
until  all  the  air  in  the  cylinder  is  ei 
pelled.  A  succBsaioa  of  strokes  in  thii 
way  rarifies  the  air  la  the  receiver,  nnti 
the  elastic  tbrce  of  all  that  retaains  ii 
insufficient  to  open  the  valves,  when  thi 


if  the  1 
Air,  Bwutanos  of— More    i 


dally 


in  which  g,  A,  r,  R,  are  the  same  aa 
before ;  P,  weight  of  prajactiie  in  pounds ; 
D,  the  density  of  the  projectile,  and  A, 
its  appropriate  value,  according  as  the 
projectile  is  spherical  or  elongated.  The  ' 
co-efficient  C  is  one  of  the  data  required 
in  finding  the  multipliers  B  (a  point),  D, 
Stc,  used  in  the  formula!  for  the  trajectory 
in  the  air. 

Colonel  Majetsky,  of  the  Russian  ar- 
tillery, has  proposed  a  formula  involving 
the  square  and  the  fourth  power  of  the 

clitfer  to  practice  than  the  French  for- 
ulffi  above  detailed. 
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The  following  short  table,  calculated 
by  the  formulae,  will  give  an  idea  of 
the  amount  of  the  resistance  of  the  air. 


Resistance  in  lbs.  Av< 

WR. 

Velocity 

of 
Projectiles. 

24-Pr. 

l2.Pr. 

Musket 

10-Inch 

Shot. 

Shot. 

Bnllet. 

C.  Shell. 

1600  feet 

479 

302 

1 

B    • 

1400     „ 

343 

216 

5 

•    • 

1200     „ 

234 

147 

3 

•    • 

1000     „ 

150 

95 

2 

462 

800     „ 

88 

66 

1 

271 

600     „ 

45 

28 

0-7 

139 

400     „ 

18 

11 

0*3 

56 

On  examining  the  above,  it  appears 
that  the  resistance  decreases  very  rapidly 
with  the  velocity. 

In  effect,  at  a  velocity  of  800  feet,  the 
resistance  is  less  than  one-fifth  of  that 
corresponding  to  the  double  velocity  of 
1600  feet.  Comparatively  to  the  24-pr. 
round  shot,  the  resistance  to  the  12-pr., 
one-half  its  weight,  is  only  about  two- 
thirds  of  the  former ;  that  to  the  musket 
bullet,  weighing  ^  of  the  same  round 
shot,  is  but  the  68th  part.  The  10-in. 
common  shell,  weighing  nearly  four  times 
as  much,  meets  with  a  resistance  which 
is  only  three  times  that  of  the  24-pr., 
despite  the  inferiority  of  its  density. 

At  a  velocity  of  1600  feet  per  second, 
the  resistance  opposed  to  the  24-pr.  shot 
is  479  lbs.,  or  twenty  times  its  own 
weight ;  at  a  much  smaller  velocity  of 
600  feet  per  second,  the  resistance  to 
projectiles  is  still  in  proportion  to  their 
weight ;  thus,  nearly  double  for  the 
24-pr.,  more  than  double  for  the  12-pr., 
nearly  ten  times  for  the  musket  bullet, 
and  nearly  half  as  great  again  for  the 
10-in.  shell. 

Aketon,  or  Haoqneton — A  quilted 
leathern  jacket  worn  under  the  armour 
of  knights  in  the  thirteenth  and  four- 
teenth centuries. 

Alarm — ^The  following  meaning  of 
this  term  is  given  in  *  Chambers's  Ency- 
clopaedia*:—  **In  military  matters  the 
word  alarm  has  a  more  defined  meaning 
than  mere,  terror  or  fright.  An  alarm, 
among  soldiers  in  an  army,  is  not  so 
much  a  danger  as  a  warning  against 
danger.  An  alai*m,  signified  by  the  firing 
of  a  gun  or  the  beating  of  a  drum,  denotes 


to  an  army  or  camp  that  the  enemy  is 
suspected  of  intending  a  sudden  surprise, 
or  that  the  surprise  has  actually  been 
made.  There  is  an  alarm  post  in  camp 
or  garrison  arrangements,  to  which  the 
troops  are  directed  to  hasten  on  any 
sudden  alarm  being  given." 

Alarm  Gun — Formerly,  three  guns 
were  placed  in  front  of  a  camp,  100  paces 
from  the  artillery  posts,  ready  to  be  fired, 
as  an  alarm  to  the  troops,  in  case  of  a 
sudden  attack  by  the  enemy. 

Alarm  Fost---A  place  told  off  on  the 
arrival  of  a  force  into  a  new  quarter, 
camp,  or  bivouac,  where  the  men  are  to 
repair  in  case  of  any  sudden  alarm  by 
day  or  night.  The  parade  is  generally 
looked  upon  as  the  alarm  post ;  officers 
and  men  should  proceed  there  ready 
armed,  on  the  alarm  being  sounded,  should 
no  other  place  be  appointed. 

When  an  army  is  in  the  field,  there  are 
two  alarm  signals : 

1.  For  general  concentration,  on  which 
everybody  acts  according  to  instructions. 

2.  Partial,  when  regiments  re-assemble 
at  their  own  rendezvous. 

The  second  alarm  signal  should  be 
frequently  practised,  for  it  is  very  im- 
portant to  know  how  long  it  takes  to 
get  the  men  together  at  any  hour. 

It  is  ordered  in  the  Queen's  Regulations 
that  although  a  regiment  or  a  division 
may  remain  for  only  a  single  night  in  a 
quarter,  yet  an  alarm  post,  or  place  of 
assembly,  is  invariably  to  be  established 
in  each  regiment,  and  the  troops  are  to 
be  made  acquainted  with  its  position, 
and  officers  commanding  regiments,  with 
that  of  the  brigade  to  which  they  belong. 

Alarms,  Fadse — Stratagems  of  war 
frequently  made  use  of  to  harass  an 
enemy  by  keeping  him  perpetually  under 
arms.  A  vigilant  ofificer  will  occasionally 
make  a  false  alarm  to  try  if  his  guard  is 
on  the  alert.  A  fearful  or  negligent 
sentinel  will  create  alarm  by  false  re- 
ports. 

Alcoliol — ^A  term  of  Arabic  origin, 
implying  the  pure  spirit  obtained  by 
distillation  from  all  liquids  which  have 
suffered  the  vinous  fermentation.  Alcohol 
is  transparent,  colourless,  and  inflam- 
mable. It  unites  easily  with  resins, 
camphor,  antimony,  and  volatile  oils.  It 
is    known    as   *' spirits    of   wine.'*    Its 
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specific  gravity  on  becoming  absolute 
alcohol  is  from  *796  to  '800,  and  it  boils 
at  176^.  It  is  used  in  the  preparation  of 
laboratory  stores,  such  as  fulminate  of 
mercury,  quick-match,  shell-lac  to  form 
yamish  for  percussion  caps,  &c. 

Alder  (^Bhamnus  Franguld) — A  tree, 
the  charcoal  of  which  is  made  use  of  in 
England  in  the  manufacture  of  gunpowder. 
The  wood  is  of  an  orange  yellow  colour ; 
it  is  not  very  good  for  fuel,  but  very 
durable  under  water.  This  tree  seldom 
exceeds  40  feet  in  height. 

Aldershot  Camp — ^A  permanent  mili- 
tary camp,  situated  on  the  borders  of 
Surrey,  Hants,  and  Berks.  When  first 
established,  which  was  in  1855,  only 
wooden  huts  were  erected  for  officers  and 
men,  but  these  to  a  great  extent  have 
been  superseded  by  barracks  which  are 
well  built,  and  which  have  much  to  re- 
commend them  in  the  convenience  they 
afford  to  the  occupants.  The  situation 
of  the  camp  is  conveniently  placed  for 
the  quick  transmission  of  troops  to  any 
part  of  the  southern  coast.  It  is  also 
within  easy  reach  of  many  of  our  railway 
stations  on  the  South- Western  and  South- 
Eastern  Railways.  The  camp  is  divided 
by  the  Basingstoke  Canal,  which  runs 
across  the  Heath,  into  the  North  and 
South  Camps.  The  country  round  about 
the  camp  is  well  suited  for  the  assembling 
and  manoeuvring  of  troops,  and  advantage 
has  been  taken  of  its  capabilities  to  render 
it  an  efficient  drill  ground. 

Alert — In  military  phraseology  an  ex- 
pression made  use  of  to  signify  that  an 
outpost  has  been  threatened  or  attacked. 
Thus,  "  We  have  had  an  alert,"  is  a 
military  phrase.  A  bugle-sound  is 
also  so  named,  which  is  given  by  way  of 
warning  to  put  soldiers  on  their  guard, 
and  to  keep  them  vigilant.  This  warn- 
ing is  also  sounded  by  an  outpost  which 
may  be  attacked  in  the  night,  to  give 
notice  to  the  one  that  is  destined  to  sup- 
port it.  The  word,  as  shown  by  Major 
Knollys,  is  frequently  used  by  old  wiiters 
to  express  a  sudden  alarm  caused  by  a 
merely  harassing  attack  of  the  enemy. 

A^pebra — Literal  arithmetic,  or  the 
science  by  which  quantity  and  the  opera- 
tions of  quantity  are  expressed  by  con- 
Tentional  symbols. 

Alien    (Latin   alienus,  belonging    to 


another)  —  *  Chambers's  Encyclopaedia  ' 
states  as  follows  on  the  meaning  of  the 
word : — "  The  citizen  of  one  state,  when 
resident  in  another,  unless  naturalised,  is 
an  alien.  The  condition  of  an  alien  does 
not  net.'essarily  result  from  foreign  birth, 
for  the  son  of  a  natural-born  or  natura- 
lised Englishman  is  not  an  alien,  wherever 
he  may  be  born.  This  privilege  even  ex- 
tends to  the  second  generation  on  the 
father's  side ;  and  thus  a  man  whose 
paterna^  grandfather  was  an  Englishman, 
is  an  Englishman  himself,  unless  either 
his  father  or  grandfather  be  liable  to  the 
penalties  of  felony,  has  been  attainted 
of  treason,  or  be  serving  in  the  army  of 
a  prince  at  war  with  England  at  the 
period  of  his  birth.  Neither  is  this 
privilege  affected  by  the  fact  that  the 
mothers  of  such  persons  were  foreigners. 
The  children  of  aliens  born  in  England, 
except  in  the  case  of  a  hostile  invasion, 
are  natural-born  subjects ;  but  the  chil- 
dren of  English  women  by  aliens  are 
aliens,  unless  born  within  the  British 
dominions.  By  7  and  8  Vict.  c.  66,  s.  16, 
alien  women  married  to  natural-born 
subjects  are  naturalised.  The  allegiance 
due  by  an  alien  or  stranger  to  the  prince 
in  whose  dominions  he  resides  is  usually 
called  local  or  temporary  allegiance.  It 
differs  from  natural  allegiance  chiefly  in 
this,  that  whereas  natur^tl  allegiance  is 
perpetual  and  unaffected  by  change  of 
residence,  local  allegiance  ceases  when 
the  stranger  transfers  himself  to  another 
kingdom." 

Aligxunent  (French  aligner,  to  place 
in  a  line) — In  military  exercise,  is  the 
imaginary  straight  line  that  lies  between 
any  two  given  points  on  which  a  line 
may  be  formed,  or  the  pivot  flanks  of  a 
column  dressed. 

Alkali — A  soluble  body,  with  a  hot 
caustic  taste,  which  possesses  the  power 
of  destroying  or  neutralising  acidity.  The 
word  is  derived  from  the  Arabic  article 
aly  and  kali,  the  Arabic  name  of  a  plant, 
from  the  ashes  of  which  one  of  the  most 
important  alkalies  (potash)  is  obtained. 

Allegianoe  (Latin  alligo,  to  bind  to, 
or  attach) — As  explained  in  the  *  Ency- 
clopaedia Britannica,'  ninth  edition,  is 
"  the  duty  which  a  person  possessing 
the  privilege  of  a  citizen  owes  to 
the  state  to  which  he  belongs,  «ixA  \& 
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technically  applied  in  law  to  the  duty 
which  a  British  subject  owes  to  the 
sovereign  as  representing  the  state. 
It  has  been  divided  by  the  English 
legal  commentators  into  natural  and 
local;  the  latter  applying  only  to  the 
deference  which  a  foreigner  must  pay  to 
the  institutions  of  the  country  in  which 
he  happens  to  live ;  but  it  is  in  its  wider 
sense  that  the  word  is  important,  as 
representing  a  condition  attached  to 
mankind  of  which  it  is  very  difficult  in 
theory,  and  still  more  in  practice,  to 
adjust  the  true  character  and  limits. 
Accordingly,  as  the  law  stood  before  1870, 
every  person  born  within  the  British 
dominions,  though  he  should  be  removed 
in  infancy  to  another  country -where  his 
family  resides,  owes  an  allegiance  to  the 
British  crown  which  he  could  never  re- 
sign or  lose  except  by  act  of  parliament, 
or  by  the  recognition  of  the  independence 
or  the  cession  of  the  portion  of  the 
British  territory  in  which  he  resided. 
By  the  Naturalisation  Act  of  1870,  it 
was  made  possible  for  British  subjects  to 
renounce  their  nationality  and  allegiance, 
and  the  ways  in  which  that  nationality 
is  lost  are  defined.  So  British  subjects 
voluntarily  naturalised  in  a  foreign  state 
are  deemed  aliens  from  the  time  of  such 
naturalisation ;  unless,  in  the  case  of 
persons  naturalised  before  the  passing  of 
the  Act,  they  have  declared  their  desire 
to  remain  British  subjects  within  two 
years  from  the  passing  of  the  Act." 

Alloy — The  combination  of  one  metal 
with  another,  except  when  mercury  enters 
into  the  compound,  when  it  is  known  as 
an  amalgam. 

The  following  constitute  a  few  of  the 
alloys  of  various  metals : — 

Bronze  gun  metal — copper,  90,  and 

tin,  10. 
Bell  metal — copper,  78,  and  tin,  22. 
Brass— copper,  67   to  72 ;  zinc,  33 

to  28. 
Plumber's  solder — tin,  67,  and  lead, 

33. 
Pewter — tin,  92,  and  lead,  8. 

The  following  alloy,  which  expands  in 
coating,  is  useful  for  filling  small  cavi- 
ties in  cast  iron  : — 

9  lead,  2  antimony,  1  bismuth. 

Alum — A  double  salt  of  great  use  in 
the  Arts,  especially  to  dyers,  as  well  as 


to  chemists  and  artists.  A  solution  of 
alum  has  an  acid  reaction,  and  a  sweetish 
astringent  taste.  The  constituents  of 
alum  are  sulphuric  acid,  alumina,  an 
alkali,  and  water.  The  alkali  may  be 
potash,  soda,  or  ammonia.  Hence  there 
are  three  distinct  kinds  of  alum,  depend- 
ing on  the  alkali  employed.  Potash  alum 
is  the  kind  most  in  use. 

AmbnlaxLCe  (Latin  ambulare,  to  move 
from  place  to  place) — In  the  present 
acceptation  of  the  word,  is  essentially  a 
medical  equipment  which  accompanies 
every  army  in  the  field.  It  comprises 
more  than  the  actual  transport  of  the 
sick  and  wouuded ;  it  includes  the  medical 
administration  of  all  duties  relating  to 
the  wounded.  On  an  army  taking  the 
field,  the  first  care  should  be  the  admin- 
istering to  the  comfort  of  those  who  are 
liable  from  wounds  to  be  prostrated  and 
put  hors  de  combat^  and  with  this  view 
it  is  necessary  to  organise  an  ambulance 
establishment  so  that,  either  on  the  field 
or  away  from  it,  the  wounded  may  be 
properly  attended  to. 

In  the  continental  armies  the  ambu- 
lance equipment  is  organised  with  un- 
remitting care  and  attention,  so  that 
there  shall  be  no  failure  in  the  day  ot 
need  in  this  department  of  the  army.  In 
the  British  service  the  ambulance  de- 
partment has  not  received  that  organisa- 
tion and  care  which  could  be  desired,  but 
it  is  under  consideration,  and  doubtless 
will  be  a  model  of  all  that  could  be 
wished  for. 

To  express  the  eqoipment  of  the  am- 
bulance department  of  an  army,  it  is 
necessary  to  bear  in  mind  that  it  is 
guided  by  the  circumstances  which  re- 
quire its  aid.  A  large  army  requires  a 
vast  ambulance  organisation  to  meet  the 
necessities  of  the  numbers  who  may 
be  expected  to  be  wounded.  It  is  usual 
under  the  circumstances  so  to  arrange 
the  ambulance  department  that,  under 
the  head  of  stations,  there  shall  be  four 
positions  in  which  the  wounded  can  be 
attended  to.  1.  On  the  actual  field  of 
battle,  where  the  most  prominent  cases 
can  be  temporarily  attended  to.  2.  When 
removed,  to  some  extent,  from  under  fire, 
they  can  be,  with  less  haste,  administered 
to;  and  this  includes  those  not  so  severely 
wounded.      3.    Where    more    thorough 
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attention  can  be  given,  and  where  the 
woanded  can  be  fed  and  sent  away. 
4.  The  field  hospital  station,  where 
definitive  treatment  will  be  adopted. 
The  distance  from  the  battle-field  of  the 
several  sections  alluded  to  is  fixed  by 
those  in  authority,  and  circumstances 
guide  their  position. 

The  term  ambulance  includes  also  all 
carts,  carriages,  stretchers,  and  cacolets 
used  for  the  transport  of  the  sick  and 
wounded.  The  personnel  of  an  ambulance 
means  the  medical  and  surgical  officers  of 
an  army  with  their  appliances,  including 
what  is  now  known  in  the  British  army 
as  the  Army  Hospital  Corps. 

Baron  Larrey,  the  chief  surgeon  of  the 
armies  of  the  first  Napoleon,  was  the 
originator  of  ambulances  volantes,  or  fly- 
ing field  hospitals.  By  the  International 
Convention  of  Geneva,  ambulances  and 
their  officers  are  declared  to  be  neutral. 
(  Vide  Geneva  Convention.) 

Ambulances  are  of  two  kinds,  military 
and  international.  The  former  are 
ofixcered  by  military  doctors ;  the  latter 
by  medical  men,  who  volunteer  their 
services  during  time  of  war,  and  who  are 
aided  by  a  devoted  band  of  assistants 
from  other  nations  anxious  to  alleviate 
the  sufferings  of  the  sick  and  wounded. 

Ambnlanoe  Corps — A  body  of  men 
unknown  in  the  English  army  in  peace 
time,  but  formed  on  the  outbreak  of  war 
to  attend  upon  the  sick  and  wounded. 
The  personnel  of  such  a  body  would  be 
taken  from  the  Army  Hospital  Corps ;  and 
the  ambulance  carriages  attached  to  the 
Transport  would  form  the  materiel. 

Ambnlanoe  Wagon— A  wheeled  car- 
riage on  springs  for  the  reception  of 
woanded  or  sick  men,  some  of  whom  can 
only  lie  down,  while  others  are  able  to 
sit  up.  Ambulances  are  fitted  up  with 
all  medical  appliances  as  a  hospital 
wagon.  A  certain  number  are  attached 
to  regiments,  and  placed  at  a  sufficient 
distance  in  rear  of  the  army  to  be  out  of 
danger,  the  wounded  being  brought  on 
stretchers  from  the  battle-field  and 
transferred  to  the  ambulance  wagon.  By 
most  nations  the  movable  field  hospital 
k  called  the  ambulance. 

The  latest  pattern  ambulance  wagon  in 
the  British  army  is  constructed  to  carry 
seven  sick  or  wounded  men — viz.,  two 


inside  on  stretchers,  two  seated  beside 
the  driver,  and  three  seated  in  rear.  One 
ambulance  is  allowed  to  each  regiment, 
and  fifteen  to  each  division. 

Ambnaoade  (French  embuscade) — ^A 
snare  set  for  the  enemy,  either  to  sur- 
prise him  when  marching  without  pre- 
caution, or  by  posting  yourself  advanta- 
geously and  drawing  him  on  by  different 
stratagems,  to  attack  him  with  superior 
force. 

Amiroflh — Another  name  for  ambu»- 
cade.  A  detachment  of  troops  placed  in 
concealment  for  the  purpose  of  surprising 
and  attacking  an  enemy. 

Ammnnition — This  term  is  applied 
not  only  to  the  charges  of  powder  for 
ordnance  and  small  arms,  but  it  also 
includes  all  kinds  of  projectiles  used  in 
the  service,  and  the  various  appliances 
for  igniting  the  charges,  &c.  The  Wool- 
wich Laboratory  is  the  great  military 
establishment  for  the  manufacture  of 
gun  and  small-arm  ammunition.  Other 
materiel  of  war  may  be  made  elsewhere, 
but  the  ammunition  above  alluded  to  is 
made  at  Woolwich.  In  India,  ammuni- 
tion of  all  natures,  except  small-arm  am- 
munition, is  made  up  in  the  arsenals  of 
the  different  presidencies.    (Appendix  B.) 

During  a  campaign  the  regimental  re- 
serve of  small-arm  ammunition  for  a 
battalion  is  carried  in  three  carts,  each 
containing  9600  rounds,  under  the  charge 
of  the  officer  commanding  the  battalion: 
Other  reserves  of  ammunition,  gun  and 
small-arm,  are  with  the  artillery. 

Anmes^ — An  act  of  oblivion,  or  for- 
giveness of  past  offences  committed  against 
the  State.  The  effect  of  the  act  is,  that 
crimes  so  obliterated  cannot  again  be 
brought  up  against  the  guilty  parties. . 
Usually  an  act  of  amnesty  is  meant  to 
comprehend  a  number  of  individuals 
guilty  of  offences  of  a  political  nature,  as 
rebellion,  &c. 

Amplitnde — In  gunnery,  the  range  of 
the  shot,  or  the  horizontal  right  line 
which  measures  the  distance  it  has 
passed. 

Analysis — In  chemistry,  implies  the 
resolution  of  compound  bodies  into  their 
components,  and  is  distinguished  aa 
proximate  or  ultimate  analysis,  accord- 
ing as  the  substance  under  examination 
is    resolved  into  its   proximate    CQii%\.\- 
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taents,  or  into  its  elements.  In  mathe- 
matics, analysis,  or  the  analytic  method, 
assumes  the  truth  of  the  proposition  to 
be  proved,  and  then  reasons  backward 
until  it  arrives  at  some  known  truth. 
Analysis  is  the  reverse  of  synthesis ;  and, 
therefore,  when  any  truth  has  been 
investigated  by  the  analytic  method,  the 
proposition  may  be  proved  directly  by 
inverting  the  process. 

Anchor — An  iron  instrument  composed 
of  a  long  shank,  having  a  ring  at  one 
end  to  which  the  cable  is  fastened,  and 
at  the  other  branching  out  into  two  arms 
or  flukes  tending  upwards  with  hooks  or 
edges  on  each  side;  its  use  in  an  army 
equipment  is  to  moor  transports,  boats, 
pontoons,  and  rafts.  It  is  also  a  good 
hold  for  a  capstan.  The  weights  of 
anchors  vary  according  to  the  particular 
use  they  are  put  to. 

Anemometer — An  instrument  for  mea- 
suring the  force  or  velocity  of  the  wind. 
The  most  common  form  of  anemometer 
is  that  bv  Dr.  Whewell  and  N.  S.  Osier. 

Aneroid — A  form  of  barometer  in- 
vented by  M.  Visti,  of  Paris.  Its  action 
depends  on  the  effect  produced  by  the 
pressure  of  the  atmosphere  on  a  metallic 
box,  which  has  been  exhausted  of  air, 
and  then  hermetically  sealed.  An  index, 
traversing  on  a  dial,  records  the  changes 
in  the  weight  or  pressure  of  the  air  on  a 
given  surface. 

Angle,  Acute — ^That  which  is  less  than 
a  right  angle. 

ijigle  of  Clearance — In  gunnery,  is 
the  angle  of  elevation  obtained  when  the 
top  of  the  tangent  scale  and  dispart 
sight,  and  the  notch  on  the  muzzle,  are 
in  line. 

Angle,  Dead — In  fortification,  anv 
angle  of  a  work  the  ground  before  whicn 
is  undefended  by  a  flank  Are. 

Angle  of  Defence— In  fortification,  is 
that  formed  by  a  line  of  defence  and  a 
flank.  The  angles  of  defence  should 
never  be  less  than  90°  and  never  more 
than  120°. 

Angle  of  Departure — In  gunnery,  the 
actual  angle  which  the  shot's  path  on 
leaving  the  muzzle  of  a  gun  makes 
with  the  true  horizon.  This,  when  there 
is  windage,  may  differ  sensibly  from  the 
cmgle  of  inclination^  and  appears  also  to 
do  so  in  the  lighter  rifled  guns,  where 


the  shots  are  observed  to  rise,  from  the 
muzzle  being  slightly  thrown  up.  This 
rise  is  caused  from  the  "jump"  of  the 
gun. 

Angle  of  Depression — In  gunnery,  the 
angle  given  to  a  piece  of  ordnance  when 
laid  under  metal,  or  at  an  angle  below  the 
horizon. 

Angle  of  Descent — In  gunnery,  the 
angle  which  the  tangent  to  the  trajectory 
makes  with  the  horizon  at  the  height  of 
the  crest  of  the  parapet,  or  other  object 
to  be  cleared.  It  is  rather  less  than  the 
terminal  angle. 

Angle  of  Elevation — In  gunnery,  the 
angle  between  the  axis  of  the  gun  and 
the  visual  line  from  the  sight  on  the 
tangent  scale  to  the  object.  It  has  no 
reference  to  the  horizon  or  to  any  natural 
level. 

Angle,  Hanked — In  fortiflcation,  the 
angle  formed  by  the  flank  of  the  bastion 
and  curtain,  or,  in  other  words,  that 
formed  by  two  lines  of  defence. 

Angle  of  Incidence — In  gunnery,  the 
angle  which  the  tangent  to  the  trajectory 
makes  with  the  actual  surface  struck  at 
the  point  of  descent. 

^gle  of  Inclination  —  In  gunnery, 
the  angle  which  the  axis  of  the  gun  forms 
with  the  true  horizon,  or  the  angle  shown 
by  a  correct  spirit-level.  This  is,  conse- 
quently, the  angle  recorded  when  guns 
are  laid  by  the  quadrant. 

Angle,  Obtuse — ^That  which  is  greater 
than  a  right  angle. 

Angle,  Bight — ^That  which  is  made  by 
one  line  perpendicular  to  another ;  it  is 
always  90°,  or  the  quadrant  of  a  circle. 

Angle,  Salient — In  fortiflcation,  the 
angle  formed  by  two  lines  of  works  meet- 
ing and  pointing  towards  the  country. 
The  salient  angles  of  works  ought  to  be 
as  large  as  possible,  and  never  less  than 
60° 

Angle,  Shoulder — In  fortiflcation,  the 
angle  formed  by  the  face  and  flank  of  a 
bastion. 

Angle,  Terminal— In  gunnery,  the 
angle  which  a  tangent  to  the  trajectory 
forms  with  the  horizontal  plane  at  the 
point  of  descent. 

Angle  of  Traction— In  draught,  the 
angle  which  the  plane  of  the  traces  makes 
with  the  road  on  which  the  carriage  is 
moving.      Artillery  carriages,   as  Lieu* 
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tenant-Colonel  Owen  observes,  **  haying 
sometimes  to  move  over  the  worst  de- 
scription of  roads,  the  angle  of  traction 
must  be  slightly  inclined  upwards,  as  the 
vertical  component  of  the  pull  will  then 
assist  the  wheels  to  surmount  obstacles ; 
the  weight  being  transferred  to  the 
shoulders  of  the  horse,  increasing  the 
pressure  of  his  feet  upon  the  ground, 
thus  giving  him  a  firmer  hold,  and  en- 
abling him  to  exert  with  ease  a  stronger 
pull,  while  the  resistance  against  which 
he  contends  is  at  the  same  time  dimin- 
ished." 

Angnlar  Velocity— The  velocity  of  a 
bo<fy  rotating  round  a  fixed  point,  which 
is  measured  by  the  circular  arc  described 
by  any  point  of  the  body  at  some  unit  of 
radial  distance,  usually  one  foot  from  the 
axis  of  rotation.  The  velocity  of  any 
particular  point  of  a  rotatory  body  may 
be  found  by  multiplying  its  angular 
velocity  by  the  radial  distance  of  the 
point  from  the  axis  of  rotation ;  and 
vice  versa  J  the  angular  velocity  may  be 
found  by  dividing  the  velocity  of  any 
known  point  by  its  radial  distance. 

Anna — An  Indian  term,  expressing  the 
sixteenth  part  of  a  rupee ;  generally,  in 
India,  applicable  to  the  sixteenth  part  of 
anything. 

Annals — A  species  of  military  history, 
wherein  events  are  related  in  the  chro- 
nological order  in  which  they  happened. 
They  differ  from  a  perfect  history  in 
being  merely  a  relation  of  what  passes 
every  year,  as  a  journal  is  of  what  passes 
every  day. 

Annamally — ^The  name  of  a  forest  in 
the  southern  part  of  India,  which  yields 
good  teak  timber ;  the  wood  is  made  use 
of  for  ordnance  purposes  in  the  Madras 
Presidency. 

Annealing — The  process  employed  in 
softening  certain -malleable  metals,  which, 
under  the  action  of  the  hammer  or  of 
the  roller,  have  gradully  increased  in 
hardness,  elasticity,  and  in  density,  from 
the  close  approximation  of  their  particles. 
Articles  of  iron  and  steel  are  sometimes 
annealed  by  piling  them  in  an  open  fire 
and  raising  them  slowly  to  a  red  heat ; 
they  are  then  left  to  cool  gradually.  This 
method  is  injurious,  on  account  of  the 
oxide  which  forms  on  the  surface,  thereby 
depriving  the  steel  of  a  portion  of  its 


carbon.  Articles  of  iron  and  steel  ought 
to  be  annealed  in  close  vessels,  and 
covered  up  with  ashes  or  clean  sand,  and, 
after  arriving  at  a  red  heat,  should  be 
allowed  to  cool  without  letting  in  the 
air.  In  annealing  articles  of  iron  or 
steel,  they  lose  their  brittle  character,  30 
that  they  can  be  bent  without  breaking. 
The  opposite  effect  takes  place  in  anneal- 
ing copper,  which  becomes  brittle  and 
hard.  Annealing  has  the  property  of 
imparting  to  axle-trees,  after  being  much 
in  use,  renewed  durability,  and  also  of 
restoring  iron,  when  crystallised,  to  its 
fibrous  state. 

Anthiaolte  Coal — A  non-bituminous 
coal  containing  from  80  to  90  per  cent, 
of  carbon.  South  Wales  abounds  in  it. 
This  coal  is  extensively  used  in  smelting 
forges,  and  for  steam  engines,  where 
freedom  from  smoke  is  required.  In  gun- 
powder factories,  on  this  account,  it  is 
commonly  used  either  alone  or  mixed 
with  bituminous  coal. 

Anti- Corrosion— A  paint  formerly 
used  in  coating  ordnance ;  it  has  been 
superseded  by  Pulford*s  magnetic  paint. 

Antimony — A  metal  of  a  grey  or 
leaden  colour,  and  very  brittle.  It  is 
found  in  mines  with  galena^  or  the  sul- 
phuret  of  lead,  from  which  it  is  easily 
distinguished,  the  antimony  occurring 
in  fine  streaky  fibrous  crystalline  masses 
of  a  radiated  texture,  whereas  sulphuret 
of  lead  is  of  a  smooth,  shiny,  laminated 
nature.  Antimony  is  found  in  Cornwall, 
France,  Spain,  Borneo,  Nepal,  the  Straits, 
and  Siam,  and  is  commonly  associated 
with  iron,  zinc,  quartz,  silver,  sulphate  of 
baryta,  and  carbonate  of  zinc.  It  fuses 
at  about  800°  Fahr.,  and  volatilises  very 
perceptibly  at  a  somewhat  higher  tem- 
perature. It  is  one  of  the  ingredients 
used  in  the  detonating  composition  of 
friction  tubes,  and  stars  for  signal  rockets. 
When  mixed  with  lead,  it  has  the  property 
of  hardening  bullets.  Sulphide  of  antimony 
enters  into  those  compositions  employed 
to  give  a  strong  light.  It  is  particularly 
well  suited  for  that  purpose,  for  being 
decomposed  at  a  comparatively  low  tem- 
perature, the  metal  is  set  free  and  dis- 
seminated through  the  fiame  in  a  state 
of  incandescence,  causing  the  intensity  of 
the  light  to  be  considerable ;  moreover, 
the   heated  particles,  coming  in  contact 
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with  the  atmosphere,  are  thereby  oxidised, 
fbrming  a  white  smoke  which  is  very 
favourable  to  the  reflection  of  light. 

Anvil — A  block  of  iron,  having  a 
rectangular -shaped  face.  It  is  used 
essentially  by  blacksmiths,  in  the  process 
df  hammering  malleable  metals,  either 
by  hand  or  under  the  steam-hammer. 
Anvils  are  sometimes  made  of  cast  iron, 
but  when  required  to  be  very  hard  or 
bright,  they  are  made  of  wrought  iron  and 
faced  with  steel.  The  parts  of  an  anvil 
are,  the  edge,  face,  pane  or  steel-cap,  foot, 
and  stock.  Anvils  have  usually  a  conical 
end,  which  is  used  for  turning  pieces  of 
iron  into  a  circular  form.  The  smith's 
anvil  is  generally  placed  on  a  loose 
wooden  block,  but  the  more  firmly  the 
anvil  is  connected  with  the  earth,  the 
more  effective  will  be  the  blow  of  the 
hammer. 

Apex — The  top  or  highest  point  of  a 
cone  or  pyramid. 

Appointments,  Officer's — Usually  im- 
ply.military  accoutrements,  such  as  belts, 
sashes,  swords,  &c. 

Appointments,  K.  C.  Officer's— In  the 
mounted  branch,  consist  of  accoutre- 
ments, saddle,  &c.,  making,  with  the 
N.  C.  oflScer,  a  total  weight  for  the  horse 
to  carry  of  about  18  stone. 

Approaches — All  works  are  generally 
so  called  that  are  carried  on  towards  a 
place  which  is  besieged ;  such  as  the  first, 
second,  and  third  parallels,  the  trenches, 
redoubts,  places  of  arms,  saps,  galleries, 
and  lodgments.  These  concealed  roads  or 
trenches,  by  which  the  troops  are  able  to 
approach  the  attacking  point,  have  as 
their  object  the  concealment  of  the 
attacking  party,  which  would  otherwise 
be  exposed  to  imminent  danger  while 
hastening  across  the  open  country  to 
enter  the  breach. 

Appni — Vkfe  Point  d'Appui. 

Aprons,  Onn — Covers  for  the  protec- 
tion of  the  vent  and  tangent  blocks  of 
guns  against  rain  and  dirt.  They  are 
usually  made  of  lead,  canvas,  or  tar- 
paulin, according  to  the  nature  of  the 
gun  for  which  they  are  required. 

Arbalest — The  Norman  name  for  cross- 
bow ;  it  was  adopted  as  a  war  weapon  in 
England  during  the  reign  of  Richard  I. 

Aroliers — ^Another  name  for  bowmen, 
or  men  skilled  in  the  use  of  the  bow  and 


arrow.  In  the  early  history  of  the  world, 
down  to  the  introduction  of  gunpowder, 
and  even  after  that  period,  nations 
equipped  their  armies  with  the  bow  and 
arrow,  as  well  as  with  other  offensive 
weapons.  Looking  back  to  the  early 
periods  of  our  own  country,  we  observe 
how  skilled  the  Normans  were  in  the  use 
of  the  bow,  both  mounted  and  on  foot, 
and  what  an  important  portion  of  his 
army  the  archers  of  the  Conqueror  were, 
and  what  invaluable  service  they  did  him 
at  Hastings,  making  the  bow  for  many 
centuries  the  chief  strength  of  the 
English.  To  resist  the  formidable  power 
of  this  weapon,  and  the  no  less  destinic- 
tive  effect  of  the  battle-axe,  every 
means  were  taken  to  protect  the  knight 
or  soldier  in  body  armour.  The  force 
of  the  battle-axe,  we  are  told,  made 
"sad  havoc  with  the  various  species  of 
mail,  breaking  the  links  of  chain,  and 
picking  off  the  scales  and  plates,  leaving 
fatal  openings  for  the  passage  of  the 
sword  and  the  lance." 

A  perusal  of  the  history  of  the  arms 
and  dress  of  the  men-at-arms,  during  the 
early  period  of  the  English  nation,  will 
show  what  constant  changes  were  taking 
place  in  the  ai*mour  of  the  soldier,  all 
with  the  view  of  rendering  him  more 
impervious  to  the  piercing  of  the  deadly 
arrow,  and  proof  against  all  the  rapidly 
invented  weapons  for  the  purposes  of  de- 
struction. Colonel  Luard,  in  his  '  History 
of  the  Dress  of  the  British  Army,* 
shows  how  "  to  the  arrows  of  the  Nor- 
mans at  the  battle  of  Hastings  is  at- 
tributed the  issue  of  that  contest ;  a 
random  shaft,  it  is  well  known,  struck 
Harold  in  the  eye  and  slew  him."  The 
dress  of  archers  was  generally  a  hauberk 
of  mail. 

Arm — Signifies  any  particular  descrip- 
tion or  class  of  troops.  The  artillery,  the 
cavalry,  the  infantry,  and  tlie  engineers, 
are  each  an  arm  of  the  service.  The 
word  used  figuratively  denotes  power. 

Armament — A  force  equipped  for  war, 
naval  or  military.  A  name  also  given 
to  the  guns  of  a  fortress,  coast,  or  ship. 
The  armament  of  a  fortress  depends  upon 
the  size  and  description  of  the  works, 
as  well  as  the  nature  of  the  locality  on 
which  they  are  situated,  whether  on  a 
land  or  sea  front.     In  the   former  case 
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in  addition  to 
the  10  per 
bastion  above 
mentioned. 


the  gans  are  lighter,  while  on  a  sea  front 
they  are  all  of  a  heavier  nature,  and 
capable  of  piercing  arraour-clad  vessels ; 
the  7-inch,  of  7  tons  in  weight,  up  to 
the  12-  or  12^-inch,  of  35  and  38  tons, 
are  such  guns. 

In  the  work  entitled  *  Instruction  in 
Fortification,  &c.,  at  the  Royal  Military 
Academy,  Woolwich,*  it  is  shown  "(1) 
That  the  ordnance  necessary  for  the  im- 
mediate security  of  the  place  is  calcu- 
lated at  10  per  bastion,  and  some  as  re- 
quired for  detached  works.  This  provides 
tor  the  annament  of  the  salients  and 
flank  defences,  and  includes  heavy  mor- 
tal's. (2)  The  ordnance  requisite  to 
sustain  a  siege.  This  must  depend  on 
the  extent  of  the  works  generally,  and, 
according  to  the  best  and  latest  authori- 
ties, fortresses  of  the — 
1st  class,  consisting  of  10 ' 

sides  and  upwards,  will 

require  110  pieces 
2nd  class,  consisting  of  6 

to  9  sides,  70  pieces 
3rd  class,  consisting  of  4 

and  5  sides,  80  pieces 
Thus,  8i4)posing  the  fortress  to  be  armed 
has  8  fronts,  the  quantity  of  artillery 
required  will  be  8  x  10  +  70  =  150. 
The  proportion  of  the  several  natures 
of  ordnance  is  generally  -^  heavy  guns, 
■^  shell  guns,  -^  mortars,  ^  field  guns.*"" 

Anne  Bbmdie  (French)  —  Literally, 
white  arm.  Arms  used  in  hand-in- 
hand  conflicts,  such  as  swords,  bayonets, 
foils,  &c. 

Amustioe — A  truce,  or  suspension  of 
hostilities,  between  two  armies  or  two 
nations  by  mutual  agreement,  a  stated 
time  being  given  for  the  cessation  of  it, 
when  either  an  agreement  between  the 
contending  parties  is  c(Mne  to  or  a  renewal 
of  hostilities  takes  place. 

Armour,  Body  —  A  defensive  habit 
formerly  wo?n  for  the  defence  or  protec- 
tion of  the  body.  It  succeeded  chain- 
mail,  which,  soon  after  a.d.  1400,  was 
in  disuse,  and  complete  armour  of  plate 
adopted.  Complete  armour  consisted  of 
a  casque  or  helmet,  a  gorget,  cuirass, 
gauntlets,  tasses,  brassets,  cuisher,  and 

*  If  fortresses  be  armed  with  the  powerful 
rifled  guns  of  the  preseut  day,  a  smaller  propor- 
tion would  suffice. 


covers  for  the  legs,  to  which  the  sport 
were  fastened.  This  formed  armour 
^^cap-ii'pie  "and  was  used  by  the  cavaliers 
and  men-at-arms.  The  infantry  had  only 
part  of  it— viz.,  a  pot  or  heaid-piece,  a 
cuirass  and  tasses,  but  all  light.  Body 
armour  at  the  present  day  is  confined  to 
a  few  regiments  of  heavy  cavalry,  and 
consists  of  the  cuirass  and  helmet  only. 
In  Oriental  armies,  chain  armour  is 
partially  retained.  Before  the  introduc- 
tion of  gunpowder,  personal  conflicts 
between  opposing  troops  were  frequent, 
and  body  armour,  which  was  also  called 
hamesSj  was  especially  used,  and  doubt- 
less found  to  be  a  great  protection.  Be- 
sides the  body  armour  alluded  to,  the 
horses  on  which  the  knights  rode  were 
clad  in  armour. 

In  looking  back  to  Holy  Writ,  it  is 
found  that  body  armour  was  known  in 
the  earliest  ages  of  the  world.  The  coat 
of  mail  called  ^'  habergeon  '*  was  in  use 
amongst  the  Jewish  soldiery.  The  helmet 
also  is  of  very  early  date,  and  was  known 
as  a  head-dress  800  years,  or  earlier,  B.C. 
The  habergeon  is  even  older  than  is 
stated. 

In  the  *Text  Book  for  Officers  at  Schools 
of  Musketry  *  the  weight  of  the  Saxon 
armour  is  thus  remarked  upon : — ^*  Harold 
II.,  having  observed  that  the  heavy 
armour  of  the  Saxons  prevented  them 
from  pursuing  the  Welsh  into  their 
recesses,  commanded  them  to  use  lighter 
weapons  and  armour  made  of  leather 
only.**  Later  on,  however,  after  the 
Norman  Conquest,  chain-mail  and  steel 
armour  were  again  worn. 

Armour  Plating — The  system  intro- 
duced into  the  navy  for  the  purpose  of 
protecting  ships  of  war  against  the  fire 
of  artillery.  The  project  of  covering 
wooden  ships  with  iron  plates  was  first 
suggested  by  the  late  General  Paixhans, 
in  the  year  1821,  but  it  led  to  no  at- 
tempt in  France  to  cuirass  ships  of  war, 
and  the  project  was  at  that  time  aban- 
doned. In  1854,  however,  the  idea  was 
reproduced  by  Napoleon  III.,  who  then 
proposed  the  construction  of  floatmg 
batteries,  or  ships  protected  on  the  ex- 
terior by  thick  plates  of  iron,  which  led 
to  the  building  of  the  French  frigate  L  i 
Gloire.  In  England,  experiments  on  the 
subject    engaged  the    attention  of  the 
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government  as  early  as  the  years  1849 
and  1851.  Since  then  further  experi- 
ments have  been  carried  on,  as  to  the 
proper  thickness  of  iron  to  be  given  to 
ships  of  war,  and  the  form  of  ship,  with 
reference  to  the  increased  power  of 
artillery.  Turret-ships,  such  as  the 
Devastation  and  Thunderer,  have  a  coat- 
ing of  14  inches  of  iron,  with  a  wooden 
backing  of  18  inches.  Ships  of  the  Her^ 
cules  and  the  Sultan  class,  both  broadside 
ironclads,  have  the  bulk  of  their  arma- 
ment, 18-ton  guns  (400-prs.),  carried  in 
a  central  battery  on  the  main  deck. 
These  two  powerful  vessels  are  also 
capable  of  acting  as  "  rams." 

Not  only  has  armour-plating  been 
applied  to  ships,  but  to  the  construction 
of  shields,  12  and  14  inches  in  thickness, 
for  th6  protection  of  the  embrasures  of 
casemates,  forts,  &c.    (  Vide  Shields.) 

Armourer,  Sergeant — A  skilled  me- 
chanic attached  to  regiments  of  infantry 
and  cavalry,  for  the  purpose  of  repairing 
and  keeping  the  arms  in  order. 

Armoury — A  building  specially  pro- 
vided in  arsenals  for  the  deposit  and 
preservation  of  small  arms.  An  armoury 
should  be  very  dry  and  well  ventilated. 
In  a  damp  climate,  a  "  dry  room  "  would 
be  a  desirable  adjunct,  for,  with  every 
care  and  attention,  rust  will  make  its 
appearance  if  the  outer  air  is  not  ex- 
cluded. The  repair  of  the  arms  in 
armouries  is  carried  out  by  civilian 
armourers. 

Arms— Instruments  of  different  forms 
and  natures,  for  attack  and  defence.  The 
manufacture  oi  arms  is  of  very  ancient 
date,  coeval  with  the  world.  Necessity 
drove  men  to  make  them,  either  in  defence 
of  themselves  against  wild  animals  or  : 
against  their  enemies.  The  first  arms  of : 
offence  appear  to  have  been  made  of 
wood,  such  as  clubs.  Arms  of  stone,  bone, 
and  brass,  succeeded  clubs.  Subse- 
quently, a  variety  of  arms  of  iron  and 
steel  was  introduced  which  comprised  the 
spear,  the  lance,  the  hatchet,  the  battle- 
axe,  the  bow,  and  several  others ;  and 
though  these  arms  were  in  many  in- 
stances rude  and  unwieldy,  the  treat- 
ment of  iron  seems  to  have  been  well 
known;  in  the  manufacture  of  steel 
great  skill  was  shown,  as  the  blades  of 
Damascus  testify,  and  which  were  famed 


throughout  the  world.  In  India,  the 
tempering  of  steel  was  well  known  from 
a  very  early  date. 

The  arms  of  the  present  day  in  the 
British  service  vary  according  to  the 
branch  of  the  army  in  which  they  are 
used.  In  the  infantry,  the  converted 
Enfield  (Snider)  rifle  was  for  some  time 
the  general  arm  of  the  service,  but  has 
been  superseded  by  the  Martini-Henry 
rifle.  In  the  cavalry,  the  sword,-  lance, 
carbine,  and  pistol  form  the  arms  of  that 
branch,  the  dragoon  guards,  dragoons, 
and  hussars^  being  equipped  with  the 
carbine  and  sword,  the  lancers  with  the 
lance  and  pistol.  In  the  artillery,  in 
addition  to  the  guns  of  a  battery,  the 
following  arms  are  provided :  for  a  battery 
of  horse  artillery,  a  sword  to  each  man  of 
all  ranks,  and  twelve  carbines  for  sentry 
duties ;  for  a  battery  of  field  artillery,  a 
sword  to  each  non-commissioned  officer, 
artificer,  or  trumpeter,  and  to  all  gunners 
a  sword  bayonet,  with  the  addition  of 
twelve  carbines  for  sentry  duties.  Heavy 
field  batteries  are  similarly  equipped. 
Garrison  batteries,  all  ranks,  except  trum- 
peters, are  furnished  with  a  complete 
stand  of  arms,  the  trumpeters  (and  arti- 
ficers, if  any)  having  a  sword  bayonet. 

Arms,  Bells  of — Tents  or  masonry 
buildings,  formerly  used  in  India,  and  to 
some  extent  at  the  present  day,  for  the 
deposit  and  care  of  the  arms  of  each  com- 
pany of  a  native  regiment.  The  bells  of 
arms  were  generally  built  in  front  of  the 
lines  of  the  regiment  and  behind  the 
parade  ground. 

Arms,  Side— Such  arms  as  the  soldier 
is  entitled  to  wear  in  undress  according 
to  the  branch  of  the  service  he  is  in; 
which  arm,  be  it  the  bayonet  or  sword, 
is  worn  at  the  side. 

Arms,  Stand  of— The  complete  set  of 
arms  with  which  a  single  soldier  is  equipped, 
whether  horse  or  foot. 

Armstrong  Gnn — Is  a  breech-loading 
rifled  gun  built  up  of  wrought-iron  coils. 
Sir  W.  Armstrong  is  the  inventor  of  the 
coil  system.  The  gun  consists  of  four 
parts — the  barrel,  the  breech-piece,  the 
trunnion  ring,  and  the  coils.  The  barrels 
of  the  early  guns  were  made  of  wrought 
iron,  but  the  last  manufactured  were  made 
of  steel.  The  mode  resorted  to  in  build- 
ing up  the  gun  will  be  seen  under  the 
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heads  "  Coil  of  a  Gun  "  and  "  Gun."  The 
Armstrong  gan  has  been  superseded  by 
a  M.L.R.  gun,  now  the  pattern  gun  of 
the  service,  though'  there  are  still  a  few 
B.L.R.  guns  in  use. 

Anns  of  FredMion— Rifled  arms  of 
all  natures.  These  arms  have  a  lon^^er 
range  and  a  more  accurate  and  rapid  6re 
than  that  derived  from  the  old  smooth- 
bore weapons.  The  introduction  of  rifled 
small-arms   of   the    present  form,   viz. 


breech-loaders,  only  dates  back  as  £eu*  as 
1864,  when  in  the  unequal  struggle  be- 
tween Prussia  and  the  Danes  the  former 
first  used  the  needle-gun.  This  called 
the  attention  of  the  European  powers  to 
the  value  of  breech-loading  rifles.  Th« 
further  value  of  such,  arms  was  again 
recognised  in  the  war  of  1866  between 
Prussia  and  Austria,  when  the  latter 
power  met  the  former  with  only  muzzle- 
loaders  ;  the  result  is  well  known  to  his- 


Effect  of  Artillery  Fire  on  Lines  of  Troops  ;  9-Pr.  and  IG-Pr.  M,L,R,  Guns;  line  of 

targets  45  feet  long  by  9  feet  high. 


Rakob. 

Nature  of  Ammckition. 

Total  Hits. 

- 

9-Pr. 

16-Pr. 

1500   yards    ..     | 
2000       „       ..     / 
2500       „       ..     1 
3000       „       ..     1 

Common  shell    . . 
Shrapnel    „ 
Common    „ 
Shrapnel    „        . . 
Common    ,,        . .      . . 
Shrapnel    „ 
Common    „ 
Shrapnel    „ 

46 
92 
26 
75 
24 
106 
13 
66 

36 
345 

30 
276 

36 
131 

32 
105 

Front  of  a  company  of  50  files,  34  yards  long  by  5  feet  6  inches  high. 
Front  of  a  double  company  of  1  file,  68  yards  long,  by  5  feet  6  Inches  high. 


Effect  of  Infantry  Fire,  with  the  Snider  Rifle,  at  the  Regulation  Targets,  and  the 
Proportional  Effect  on  Bodies  of  Troops  at  different  Formations  at  various  Distances, 


Mabk  aimed  at. 


In  line 

Battalion     {  Quarter-column 

Double  company  quarter-column. . 

i-Battalion  /  Q^^rt^-^^P^-y  •  •     •  •     •  •     •  • 

^x^ov  I  Double  company  quarter-column, . 

Double  company  {  cLpany  quarter-column    W 

Iln  line  ^ 
Half-company  column  ' 
Column  of  sections 

Regulation  targets,  200  yds.,  6  ft.  X  4  ft. ;  500  ) 
yds.,  6  ft.  X  6  ft. ;  800  yds.,  6  ft.  x  8  ft.  j 


200  yds. 


96- 

99-61 

99-63 

99-41 

99-23 

95-89 

98-77 

95-77 

99-1 

98-82 

90- 


Rakoes. 


500  yds. 


80-5 

98-05 

97-73 

97-09 

96-18 

79-93 

93-99 

79-36 

95-56 

94-17 

61- 


800  yds. 


59- 

95-86 

95-07 

93-85 

91-86 

57-79 

87-32 

56-57 

90-59 

87-57 

28- 
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torj — the  superiority  and  rapidity  of 
the  Prussian  fire  was  marked.  From 
this  period  the  value  of  breech-loaders 
inay  be  said  to  have  been  recognised. 
France  produced  her  Ohassepot,  and 
Kngland  the  converted  Enfield,  known  as 
the  Snider,  ultimately  the  Martini-Henry ; 
and  now  all  the  continental  armies  are 
armed  with  breech-loaders.  Colonel 
Ham  ley,  in  his  *  Operations  of  War,* 
describes  the  change  rifles  and  rifled 
guns  have  brought  about  in  the  tactics 
of  armies.  No  longer  is  the  old  for- 
mation of  battalion-columns  resorted  to 
— deep  columns  offering  too  good  a  mark 
for  the  enemy.  The  Prussians,  there- 
fore, during  the  war  of  1870,  finding 
such  formations  no  longer  safe,  diminished 
the  size  of  their  columns  in  order  that 
the  fire  of  the  enemy  might  prove 
less  destructive  both  in  front  and  depth, 
besides  giving  a  better  opportunity  of 
taking  advantage  of  the  nattral  cover 
which  average  ground  aflbrds  to  small 
bodies. 

The  tables  at  page  17  show  the  result 
of  practice  made  with  rifled  field  guns 
and  rifled  small-arms ;  thus  giving  the 
reader  an  idea  of  the  precision  and 
disastrous  effects  of  rifled  arras.  The 
table  on  the  fire  of  the  Snider  will  be 
interesting  to  all  branches  of  the  service 
still  equipped  with  that  arm.  The  prac- 
tice of  the  Martini-Henry  rifle  is  given 
under  that  head. 

Arms,  Under — Troops  are  said  to  be 
"under  arms"  when  they  are  assembled 
on  parade  with  their  arms  in  hand. 

Army — An  organised  and  disciplined 
force  of  aimed  men  raised  for  military 
service,  and  employed  for  purposes  of 
national  defence;  it  is  commanded  by  a 
chief  or  leader,  with  officers  of  all  ranks 
in  suboi-dination  to  him.  Modern  Euro- 
pean armies  consist  of  the  following  arms: 
artillery,  cavalry,  engineers,  and  infantry. 
The  relative  proportion  of  each  arm  varies, 
within  certain  limits,  in  different  armies. 
An  army  permanently  maintained  consti- 
tutes the  standing  army  of  a  country,  and 
is  commanded  by  a  general  officer  whose 
title  is  that  of  commander-in-chief. 
In  the  field  it  is  primarily  divided  into 
corps  dtarm^e,  comprising  all  arms,  each 
under  a  marshal  or  general  officer; 
each  corps  (Tarm^  is    subdivided   into 


divisions,  which  may  or  may  not  com- 
prise all  arms;  and  divisions  into  bri- 
gades. The  strength  of  a  corps  (Tatmee 
depends  on  the  capability  of  the  nation 
to  furnish  men,  and  the  nature  of  thfe 
operations.  In  the  French  and  Prussian 
armies,  the  strength  of  a  corps  cTarm^e 
is  from  30,000  to  40,000  men,  or  even 
more.  The  strength  of  a  division  varies 
similarly,  according  to  circumstances. 
A  brigade  consists  of  two  or  more  regi- 
ments of  the  same  arm,  and  is  sub- 
ordinate to  a  divisional  command,  and 
commanded  by  a  brigadier-general.  The 
foregoing,  as  explained,  gives  the  divi- 
sions into  which  an  army  in  the  field  is 
told  off',  the  aggregate  forming  the  main 
army  assembled  for  the  operations  in 
view.  From  the  main  army  are  detached 
such  portions  of  the  force  as  are  necessary 
for  operations  in  which  the  whole  army 
would  not  be  employed. 

An  army  in  the  field,  to  be  effective, 
requires  to  be  completely  equipped  with 
ordnance,  commissariat,  engineer,  medical 
stores,  and  the  means  of  transport.  The 
supply  of  these  concomitants  of  an 
army  in  the  field  demands  the  services  of 
regularly  organised  departments,  on  the 
efficiency  of  which  the  success  of  the 
operations  undertaken  by  the  army  greatly 
depends.  The  standing  army  of  a  country 
J  is  supplemented  by  reserves,  and  in 
England  by  the  militia  and  the  volunteer 
forces  as  well. 

A  question  of  great  importance  in  the 
formation  of  an  army,  but  which  has 
never  been  universally  agreed  upon  by 
European  nations,  is  the  proportion  of 
guns  to  men.  The  continental  powers 
seem  to  have  followed  France  in  laying 
down  the  proportion  of  3  to  every  1000 
men,  but  this  number  has  constantly 
,  been  changed,  so  that  it  is  difficult  to  say 
j  what  the  proportion  is.  The  number  de- 
pends on  several  circumstances,  such  as 
the  strength  of  the  army,  the  country  it  has 
to  pass  through,  whether  a  flat  open  coun- 
try or  mountainous.  Each  nation  appears 
to  have  its  own  idea  as  to  what  should  be 
the- proportion.  From  the  works  of  recent 
writers,  as  shown  in  the  *R.A. Proceedings  * 
(vol.  viii.  No.  1)  of  1872,  it  is  laid  down 
that  if  the  theatre  of  war  be  favourable 
for  the  movement  of  large  bodies  of 
troops,  the   proportion  of  guns  to  men 
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may  be  from  3  to  •  5  guns  per  1000  for 
an  army  of  30,000,  50,000,  or  80,000  men. 
But  with  the  larger  armies,  which  we  see^ 
collected  now-a-days  on  the  continent, 
amounting  to  a'  million  and  upwards,  a 
diminution  of  guns  may  well  take  plat:e, 
even  below  3  per  1000,  as  a  larger  pro- 
portion of  artillery  is  very  cumbersome, 
and  impedes  the  movement  of  an  army. 
Moreover,  any  excess  of  what  has  usually 
^  been  laid  down  would  under  most  cir- 
camstahces  be  valueless ;  the  guns  in  rear 
of  the  column  of  march  being  unable  to 
be  brought  into  action,  at  the  time  the 
head  of  the  column  is  engaged,  without 
the  country  admitted  of  large  deploy- 
ments. A  corps  d'armee  takes  up  on 
the  line  of  march  from  twenty  to  thirty 
miles.  It  will  therefore  be  readily  un- 
derstood that  it  would  be  difficult  to  get 
the  whole  of  the  artillery  into  position  to 
take  advantage  of  an  action  going  on 
ahead.  Further,  the  artillery  of  an  army 
is  the  branch  that  occupies  so  much 
ground  on  the  march ;  a  battery  of  ar- 
tillery alone  taking  up  473  yards  of 
ground  in  column  of  route,  hence  the 
great  impediment  to  speedy  or  advan- 
tageous movement ;  indeed  an  army  is 
hampered  by  too  large  a  force  of  artillery. 

Large  armies  move  naturally  very 
slowly ;  if  actually  marching,  the  rate 
may  be  stated  at  from  one  to  two  miles 
an  hour,  and  even  this  rate  is  dependent 
on  the  state  of  thS  roads  and  other  circura- 
stadces;  to  be  hampered  therefore  with 
a  large  number  of  guns  would  be  to  im- 
pede the  column  of  march.  As  far  as 
can  be  ascertained,  the  number  of  guns 
to  men  in  the  Ifrench  army  during  the 
late  Franco-Prussian  War  was  under  3  to 
every  1000  men,  and  in  the  Confederated 
German  army  under  2  guns  per  1000. 
(Vufe  Appendix  C.) 

Army  Hospital  Corps  —  A  body  of 
men  recruited  from  the  ranks  of  the 
anny  for  the  purpose  of  looking  after 
the  sick  and  wounded,  and  for  carrying 
out  such  instructions  as  may  be  given  to 
them  by  the  medical  officers  with  reference 
todiet  and  treatment,  and  in  administering 
of  medicines  ordered,  and  giving  such 
necessary  attendance  as  the  sick  require. 
The  men  act  as  bakers,  cooks,  and  per- 
form all  duties  which  render  them  useful 
to  the  patients. 


Army  Hygiene — Is  a  branch  of  the 
Medical  Department  having  for  its  object 
the  sanitary  condition  of  the  army, 
whether  in  quarters  or  in  the  field.  Vide 
Medical  Department. 

Army  Reserve — A  force,  under  the 
present  organisation  of  the  British  army, 
composed  of  men  who  have  enlisted  fur 
twelve  years,  a  portion  of  which  service, 
viz.,  six,  and  not  less  than  three  years, 
must  be  passed  with  the  colours,  the 
residue  being  spent  in  the  reserve.  This 
condition  of  service  is  known  as  "short 
service."  Other  soldiers  are  eligible  to 
enter  the  reserve  force,  viz.  those  who 
have  exceeded  the  first  term  of  their 
engagement,  say  men  after  thirteen  or 
fourteen  years*  service,  and  who  do  not 
exceed  thirty-four  years  in  age.  Under 
the  system  which  now  obtains,  a  consider- 
able reserve  force  may  be  expected  to  be 
formed,  and  it  is  estimated  that  with  an 
army  of  180,000  men,  of  whom  three- 
fourths  are  to  serve  only  six  years  with 
the  colours,  there  will  accrue  by  1882  a 
large  reserve  of  trained  men,  all  under 
thirly-two  years  of*  age. 

The  Army  Enlistment  Act  of  1867 
formed  a  body  of  men  called  the  enrolled 
pensioners  and  others  into  two  classes : 

1st  class,  not  exceeding  20,000  men, 
liable  for  service  anywhere,  and  consist- 
ing of  men  who  are  serving  or  have 
served  in  the  armv,  and  whose  service 
does  not  exceed  first  term  of  enlistment. 

2nd  class,  not  exceeding  30,000,  liable 
for  service  in  the  United  Kingdom  only, 
consisting  of  persons  already  enrolled, 
out-pensioners. 

The  Act  of  1870  has  modified  the 
above,  and  the  result  has  been  that  enrol- 
ment for  2ud  class,  except  for  pensioners, 
has  been  suspended.  (2nd  class  therefore 
consists  entirely  of  enrolled  pensioners, 
who  are  called  out  for  twelve  days  annu- 
ally, under  S.  O.  of  Pensioners,  and 
number  about  15,000.)  Enrolment  in 
the  1st  class  is  encouraged,  and  men  are 
eligible  to  enter  this  class  up  to  the  age 
of  thirty-four ;  the  retaining  fee  amounts 
to  £6  per  annum  (but  no  claim  to  future 
pension),  and  all  men  enlisted  under  short 
service  are  to  be  passed  into  this  class, 
who  will  ultiraatelv  be  the  reserve  of  the 
standing  army.     (  Vide  Appendix  E.) 

Army  Schools  or  Ck>l]jeges — EstablUVv- 
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meats  of  a  military  nature  for  furthering 
the  education  of  officers  and  men  in  the 
acquirement  of  knowledge  adapted  to 
their  profession.  Such  is  the  Royal  Mili- 
tary College  at  Sandhurst,  and  the  Royal 
Military  Academy  at  Woolwich,  the 
former,  being  now  intended  for  young 
officers  on  obtaining  their  commissions  of 
sub-lieutenant,  and  before  joining  their 
regiments,  and  also  for  officers  qualifying 
for  the  staff;  the  latter,  for  candidates 
for  the  artillery  and  engineers.  Then 
there  is  the  School  of  Instruction  at 
Chatham,  where  officers  of  the  line  or 
cavalry  have  the  opportunity  of  being 
instructed  in  army  signalling,  surveying, 
&c. ;  the  School  of  Artillery  at  Shoebury- 
ness  ;  the  School  of  Musketry  at  Hythe ; 
and  the  Advanced  Class  of  Artillery 
Officers  at  Woolwich ;  as  well  as  the 
School  of  Instruction  at  Aldershot.  The 
institutions  under  the  name  of  schools 
are  intended  for  the  men  as  well  as  the 
officers. 

For  soldiers  and  their  children  there 
are  garrison  and  regimental  schools, 
which  afford  the  usual  elementary  school 
tuition.  The  Royal  Military  Asylum  is 
also  an  establishment  for  the  instruction 
of  soldiers'  sons. 

Army  Service  Corps — A  branch  of  the 
Control  Department,  officered  from  the 
supply  and  transport  sub-department. 
The  officers  of  this  corps  rank  as  fol- 
lows:— Commissary  =  major ;  deputy  com- 
missary =  captain  ;  assistant  commissary 
=  lieutenant.  The  corps  consists  of  clerks, 
tradesmen,  mechanics,  skilled  labourers, 
drivers,  &c.,  who  are  required  for  the 
various  duties  connected  with  the  supply, 
store,  pay,  and  transport  service. 

Azmy  Signalling — A  system  adopted 
in  the  army  to  enable  out-posts  to  com- 
municate by  signals  with  the  main  body ; 
also  to  permit  officers,  &c.,  who  may 
be  patrolling  or  with  reconnoitring  parties 
to  communicate  readily  and  speedily  to 
the  general  what  they  observe  or  is 
brought  to  their  notice  regarding  the 
movements  of  the  enemy.  The  ordinary 
means  used  to  carry  on  communication 
by  day  is  by  coloured  flags,  revolving 
shutters,  and  flags  waved  jby  hand ;  by 
night,  coloured  lamp^  and  a  combination 
of  long  and  short  flashes.  In  the  £n.s:lish 
anny  the  work  is  earned  out  partly  by 


code,  partly  by  the  Morse  alphabet. 
This  mode  of  signalling  is  intended  to 
supplement  the  electric  telegraph,  which 
now  always  accompanies  an  army,  in  case 
the  telegraph  should  be  interrupted. 

According  to  the  Queen's  Regulations, 
a  certain  number  of  officers,  non- 
commissioned officers,  and  men,  from 
each  branch  of  the  service,  has  to  attend 
at  the  School  of  Military  Engineering, 
Chatham,  for  the  purpose  of  being  in- 
structed in  army  signalling.  Officers 
belonging  to  the  Indian  army  are  also 
permitted,  if  vacancies  admit,  to  attend 
the  classes. 

Arquebus  —  An  ancient  hand-gun, 
which  was  cocked  with  a  wheel.  It 
was  the  first  form  of  weapon  which 
could  fairly  be  compared  with  the  modern 
musket.  The  design  was  taken  from 
the  old  cross-bow,  its  name  conveying 
the  meaning  of  "  bow  with  a  mouth." 
Jn  French,  the  name  is  arc-a-b(mchey  or 
arc-a-housa^  corrupted  into  arquebus.  On 
the  formation  of  the  English  yeomen  of 
the  guard  in*  1485,  one-half  were  aimed 
with  the  arquebus,  which  had  gunpowder 
for  its  motive  power. 

Array — Order  of  battle,  as  an  army  in 
battle  array. 

iLTT2i,y^  Commissioners  of,  vide  Com- 
missioners of  Array. 

Arrest — In  a  military  sense,  implies 
the  suspension  of  an  officer  or  non-com- 
mission officer,  for  misconduct,  from  all 
military  duty,  until  released  by  superior 
authority,  or,  if  brought  before  a  court- 
martial,  until  he  shall  have  proved  him- 
self innocent  of  the  charge.  It  is  directed 
in  the  Queen's  Regulations  that,  before 
bringing  an  officer  to  trial,  it  is  necessary 
that  his  conduct  shall  have  been  previously 
examined  by  superior  authority,  in  order 
to  ascertain  that  the  charges  ai*e  such  as 
should  be  submitted  to  the  cognizance  of 
a  court-martial,  and  that  there  is  suffi- 
cient evidence  to  substantiate  them. 

There  are  two  kinds  of  arrests,  close 
and  open,  the  latter  being  also  termed 
arrest  at  large.  An  officer  in  close  arrest 
is  not  allowed  to  leave  his  quailers  or 
tent,  and  to  prevent  him  doing  so,  if  not 
obedient  to  orders,  a  sentry  is  placed  at 
his  door.  If  he  be  in  arrest  at  large,  he 
is  permitted,  with  the  sanction  of  autho- 
rity,  to    take    exercise    within    defined 
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limits.     Open  arrest  is  only  applicable  to 
an  officer. 

Arsenal — ^A  place  of  receipt  and  issue 
of  guns,  small  arms,  and  all  other  warlike 
stores.  Woolwich  is  the  main  arsenal  of 
England,  and  possesses  within  its  precincts 
several  manufacturing  establishments, 
such  as  the  carriage,  gun,  and  small-arm 
ammunition  factories. 

In  our  great  Indian  dependency  there 
are  several  arsenals  in  each  of  the  pre- 
sidencies in  which  the  sinews  of  war  are 
st-ored,  but  beyond  having  a  comparatively 
small  workshop  attached  to  each,  the 
Indian  arsenals  are  more  places  of  receipt 
and  issue  of  such  arms,  ammunition,  and 
stores,  which  an  army  requires  in  peace 
or  war,  than  manufacturing  establish- 
ments. The  gun,  carriage,  powder, 
small-arm  ammunition,  and  harness  fac- 
tories, are  all  separate  establishments, 
but  they  are  not  situated  far  from  each 
of  the  presidency  capital  towns. 

Arsenic — A  metal  of  a  crystalline 
appearance,  and  imported  into  India  from 
Burmah,  China,  and  the  Persian  Gulf. 
It  sublimes  at  356°,  emitting  a  strong 
garlic  smell  during  the  sublimation.  If 
the  process  be  performed  with  free  access 
of  air,  arsenious  acid  is  rapidly  formed. 
The  arsenic  of  commerce  is  of  a  white 
colour ;  what  is  used  in  the  laboratory  is 
a  sulphuret  of  arsenic,  and  is  of  two 
kinds — the  native  yellow  sesqui-sulphuret 
of  arsenic,  called  **  orpiment,**  and  the 
red  proto-sulphuret  or  "realgar."  Of 
orpiment,  there  are  many  varieties, — one 
in  fine  gold-coloured  scales ;  another  in 
intense  yellow  stony  lumps;  a  third  in 
earthy-looking  masses,  called  the  king's 
yellow,  a  familiar  paint.  For  the  use  to 
which  arsenic  is  put  in  the  artillery  ser- 
vice, wfe  Orpiment. 

Art,  Military — May  be  divided  into  two 
principal  branches.  The  first  relates  to 
the  order  and  arrangement  which  must 
be  observed  in  the  management  of  an 
army, — when  it  is  to  fight,  to  march,  or 
to  be  encamped.  This  branch  is  generally 
known  under  the  name  of  tactics,  which 
signifies  order.  The  second  belongs  to 
the  other  branch  of  military  art,  and  in- 
cludes the  composition  and  application  of 
warlike  machines. 

Articles  of  War — JRules  and  regulations 
for   the  better  government  of  her  Ma- 


jesty's forces  at  home  and  abroad,  which 
the  sovereign  is  empowered  by  the 
Mutiny  Act  to  make  and  institute,  under 
her  sign-manual.  This  privilege  has  been 
annually  re-enacted,  and  annually  exercised 
by  the  crown  since  the  reign  of  George 
II  I.  to  the  present  day.  As  the  Articles 
of  War  are  read  at  the  head  of  every 
corps  in  the  service,  once  in  three  months, 
no  officer  or  soldier  can  plead  ignorance 
of  those  articles  as  an  extenuation  of  mis- 
conduct. Moreover,  commanding  officers 
of  regiments  are  directed  to  see  that 
officers  are  well  acquainted  with  the 
Articles  of  War,  by  frequently  examining 
the  officers  under  their  command,  more 
particularly  the  subalterns. 

The  Mutiny  Act  and  Articles  of  War 
for  the  time  being,  tempered  by  the 
regulations  issued  from  time  to  time  by 
the  sovereign,  f«»rm  together  the  code  of 
laws  which  governs  the  British  army. 

Artillery— The  name  given  to  ordnance 
of  all  natures,  and  the  arm  of  the  service 
to  which  it  is  attached.  The  term  artil- 
lery comprises  also  the  art  of  manufac- 
turing every  nature  of  gun-carriage  and 
ammunition,  as  well  as  the  mode  of  pre- 
serving and  making  use  of  them.  Besides 
comprising  the  mat^nely  it  includes  also 
the  personnel^  of  that  arm. 

The  origin  of  the  word  artillery  is  of 
very  ancient  date,  and  meant  formerly  a 
very  different  arm  to  what  we  are  accus- 
tomed to  associate  that  name  with  at  the 
present  day.  Arrows  were  anciently  called 
artillery;  thus  we  read  in  Holy  Writ 
that  Jonathan,  when  he  had  shot  his 
arrows  as  a  signal  to  aim,  gave  **  his 
artillery  unto  his  lad."  Further,  we  ob- 
serve that,  before  the  introduction  of 
gunpowder,  our  ancestors  used,  under 
the  name  of  artillery,  machines  termed 
the  balista,  catapult,  and  battering  rain, 
which  projected  stones  for  battering 
down  the  lofty  walls  and  towers  forming 
the  defence  of  many  of  our  old  towns. 
On  the  introduction  of  gunpowder,  guns 
termed  "  bombards  "  were  manufactured 
— rude  specimens  of  the  art  as  com- 
pared with  later  introductions — they 
were  at  first  principally  hand  arms, 
weighing  from  25  to  30  lbs.,  but  were 
snbsequiently  increased  in  size,  and  termed 
"  cannons." 

Th^   first  guns    were    built   u^  vjWJft. 
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wrought-iron  bars  or  plates,  ^rengthened 
with  rings  of  the  same  material ;  they 
projected  stones,  and  were  fired  from  the 
ground,  or  from  rough  wooden  beds,  which 
served  as  carriages.  By  degrees,  and  after 
some  centuries,  the  calibres  of  ordnance 
were  enlarged,  and  brass  guns  intro- 
duced, as  early  as  the  fifteenth  century, 
towards  the  close  of  which  gun-carriages 
with  wheels  were  manufactured  in  France, 
-showing  what  great  strides  had  already 
been  made  in  all  matters  pertaining 
to  ordnance.  This  progress  continued 
through  the  following  centuries,  when, 
ia  the  eighteenth  century,  a  foundry 
was  established  at  Carron,  in  Scotland, 
where  carronades  were  first  made,  and 
which  gave  the  name  to  this  nature  of 
oixlnance.  At  this  foundry,  as  well  as  at 
Lowmoor,  in  Yorkshire,  most  of  our  cast- 
iron  guns  were  manufactured. 

The  days  of  cast-iron  guns,  at  least  in 
the  British  service,  may  be  said  now  to 
have  passed  away,  these  arms  being  super- 
seded by  rifled  ordnance,  though  there 
are  still  a  few  heavy  guns  of  this  nature 
in  use. 

The  materiel  of  the  British  artillery  is 
divided  into  three  classes — siege,  gar- 
rison, and  field ;  comprising  guns  of  all 
calibres,  from  the  38-ton  12J-inch  rifled 
gun  (700-pr.)  to  the  7-pr.  mountain  gun, 
including  heavy  rifled  howitzers  and 
mortal's. 

The  personnel  of  the  regiment,  since 
its  amalgamation  with  the  artilleries  of 
India  (which  took  place  in  February 
1861),  comprises  a  body  of  about  35,000 
men  o(  all  grades,  consisting  of  31 
brigades,  viz.  6  of  horse  artillery  and 
25  of  garrison  and  field,  with  a  depot 
and  a  coast  brigade. 

The  field  brigades  consist  in  the  aggre- 
gate of  114  batteries  of  6  guns  each ; 
these  include  the  total  of  light  artillery, 
horse  and  foot,  in  the  service  at  home 
and  abroad.  The  brigades  of  horse 
artillery  consist  each,  of  5  batteries,  and 
the  field  brigades  of  7  batteries  each. 

Asphaltnxn,  or  Asphalte — Is  described 
as  a  bituminous  substance  somewhat 
allied  to  coal  in  its  properties,  and  pro- 
bably in  its  origin  and  mode  of  formation. 
It  is  exceedingly  inflammable,  readily 
softened  by  heat,  and  more  or  less  soluble 
In  alcohol,  ether,   and  oils.    It  is  em- 


ployed in  admixture  with  hard  mineral 
substances,  and  with  pitch  as  a  material 
for  paving  and  covering  roofs  and  floors. 
A  black  enamel  varnish  is  also  made  of 
asphalte. 

Assault — An  attack  of  a  fortified  work, 
either  by  escalade  or  on  the  breach  being 
reported  practicable.  Previous  to  as- 
saulting a  place,  all  precautions  must  be 
taken  to  form  "  storming  parties,**  "  sup- 
ports,'* and  "  firing  parties.'*  In  an  esca- 
lade, ladders  form  the  means  of  aiding 
the  assaulting  party  in  getting  into  the 
works  attacked.  The  firing  party,  sup- 
ported, if  possible,  by  artillery,  is  spread 
out  in  extended  order,  ready  to  keep 
down  the  fire  of  the  besieged  whenever  a 
soldier  shows  his  head  above  the  parapet; 
further,  by  its  fire  into  the  embrasures, 
to  disable  the  artillerymen  at  their  guns. 
The  ladders  used  are  26  and  14  feet,  in 
two  pieces,  though  ladders  of  40  feet  are 
used.     (  Vide  Appendix  D.) 

Assault  of  Arms — Military  exercises, 
comprised  in  the  use  of  the  broadsword, 
small  sword,  bayonet  exercise,  and 
fencing. 

Assembly — The  second  beating  of  the 
drum  before  a  march,  at  which  the  men 
strike  their  tents,  roll  them  up,  and 
stand  to  their  arms. 

Assize  of  Arms — A  law  enacted  in 
the  reign  of  Henry  II.  which  enjoined 
every  able-bodied  man  in  the  realm  to 
maintain  arms,  suitable  to  his  rank  and 
condition  of  life,  at  his  own  expense. 
Of  this  law  our  militia  is  the  modern 
ofispring,  and  there  can  be  no  doubt  that 
it  is  incumbent  on  every  British  subject 
now,  as  it  was  in  earlier  times,  to  give 
his  service  when  required  in  defence  of 
his  sovereign  and  country.  The  enforce- 
ment therefore  of  the  ballot  in  the 
militia  would  be  no  hardship. 

Atlas  Metal — The  metal  used  in  the 
manufacture  of  the  cases  of  Hale*s  rockets 
and  Boxer's  life-saving  rockets.  It  is  a 
mild  steel  produced  by  the  Bessemer  pro- 
cess. 

Atmosphere  —  Is  described  as  the 
general  term  applied  to  the  whole 
gaseous  portion  of  the  earth.  Being 
much  lighter  than  either  land  or  water, 
it  floats  or  rests  upon  either,  and  rises 
to  the  height  of  probably  forty  or  fifty 
miles  above  the  level  of  the  sea.    It 
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consists  essentially  of  two  gases,  oxygen 
and  nitrogen.  '  One  hundred  parts  by 
weight  contain  77  parts  nitrogen  and  23 
parts  oxygen,  or  by  measure  79*19  nitro- 
gen and  20*81  oxygen. 

The  atmosphere  is  measured  by  a 
column  of  mercury  of  29*922  inches, 
which  has  been  adopted  in  France  as  the 
mean  height  of  the  barometer  at  the 
surface  of  the  sea. 

Atmoepliere,  Preflsore  of— The  weight 
of  the  atmosphere  with  a  barometric 
pressure  pf  30  inches,  which  is  equivalent 
4;o  14*09  lbs.  on  the  square  inch. 

Attack — In  a  military  sense,  means  an 
assault  upon  an  enemy,  with  the  view  of 
driving  him  from  his  position.  An  attack 
may  be  made  either  in  the  open  field  or 
against  a  fortress ;  in  the  latter  case,  if 
the  enemy  holds  out,  a  regular  siege  has 
to;  be  carried  on  by  means  of  trenches, 
saps,  galleries,  &c.  In  attacking  a  posi- 
tion, a  false  attack  is  sometimes  made  at 
the  same  moment  with  the  real  attack, 
to  divert  the  attention  of  the  enemy,  and 
to  make  him  divide  his  forces. 

Attention — ^A  cautionary  word  used  in 
the  British  army,  preparative  to  any 
particular  exercise  or  manceuvre. 

Avget  —  A  wooden  trough  for  the 
sancisson  of  a  mine. 

Anstrian  Army — One  of  the  four  great 
continent-al  armies  of  Europe. 

In  December  1868,  the  imperial  signa- 
ture was  affixed  to  the  law  introducing 
the  system  of  obligatory  personal  service 
for  every  male  subject  of  the  Austrian 
empire.  At  present,  the  military  force 
of  Austria  is  composed  of — 

The  standing  army, 
The  reserve. 
The  Landwehr, 
And  the  Iiandstu)*m. 

The  latter  element  means  simply  a 
lev^e  en  masse  of  the  entire  male  popula- 
tion for  the  defence  of  the  country  in 
case  of  invasion. 

Th5  total  liability  to  military  service 
(extends  over  twelve  years,  this  period 
being  thus  apportioned  : — 

3  years  to  the  standing  army, 
7       „        „     reserve, 
2      <•        „     Landwehr. 
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In  countries  that  have  adopted  the 
compulsory  service,  exemptions  are  ob- 
tainable under  the  following  social  con- 
ditions : — 

1.  Being  the  only  son  and  support  of  a 
helpless  father  or  widowed  mother; 

2.  After  the  death'  of  a  father,  bein^ 
the  only  grandson  and  support  of  an 
infirm  grandfather  or  widowed  grand- 
mother ; 

3.  Being  the  only  support  of  helpless: 
relations. 

All  service  of  a  substitute,  or  exemp- 
tion by  purchase,  is  abolished.  As  in 
Prussia  and  France,  volunteers  for  one 
year  are  admitted. 

The  effective  numerical  strengtli  of  the 
standing  army,  reserve,  and  Landwehr, 
amounts  to  about  1,100,000  men,  of 
which  about  f^  are  contributed  by  the 
first  two  classes,  the  standing  army  and 
reserve,  to  which  Hungary  furnishes  a 
quota  of  nearly  330,000. 

Austria,  inclusive  of  Hungary,  is  di- 
vided into  17  military  districts.  The 
standing  army  is  composed  of  24  di- 
visions, containing  52  brigades  of  infan- 
try and  19  of  cavalry.  The  infantry  of 
the  line  consists  of  80  regiments ;  the 
cavalry  of  41  regiments  (14  of  dragoons, 
14  hussars,  and  13  lancei*s)  giving  about 
36,000  cavalrv  men. 

The  artillery  consists  of  12  regiments 
of  field  and  12  battalions  of  garrison 
artillery,  each  field  artillery  regiment 
consisting  of— 

4  4-pr.  foot  batteries, 
3  4-pr.  horse  batteries, 

5  8-pr.  foot  batteries. 

In  the  Austrian  army,  to  every  1000 
combatant  foot  soldiers,  there  are  103 
cavalry  and  4  field  guns. 

There  are  2  regiments,  of  5  battalions 
each,  of  engineers,  with  4  active  and  8 
reserve  companies,  and  one  depot  bat- 
talion of  5  companies. 

The  transport  service  of  Austria  is 
conducted  by  a  military  transport  corps, 
which  consists  of  36  field  squadrons,  22 
of  which  on  mobilisation  are  assigned  to 
the  infantry  divisions,  5  to  the  cavalry, 
4  to  army  corps  head-quarters,  and  2  to 
general  head-quarters.  There  are,  be- 
sides, the  intendance  and  a  hospital  corps. 

The  emperor  is  the  supreme  head  of 
the  Austrian  army,  which  he   govwi» 
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through  a  minister  of  war  and  an  in- 
spector-general. The  mode  of  officering 
the  Austrian  army  is  as  follows : — 

1.  By  passing,  as  a  cadet,  through  a 
military  college ; 

2.  Rising  from  the  ranks. 

1.  Cadets  are  trained  at  public  cost,  and 
remain  ten  years  in  active  service  from 
the  date  of  their  leaving  the  academy. 
After  the  aspirant  has  practically  learnt 
every  duty  of  the  private  and  non-com- 
missioned officer,  he  attends  the  school 
which  is  established  at  the  head-quarters 
of  every  division.  He  goes  then  through 
a  course  of  eleven  months,  followed  by  an 
examination.  If  successful,  he  performs 
the  duties  of  an  officer,  though  still  not 
commissioned,  and  receives  his  commis- 
sion when  a  vacancy  occurs. 

2.  The  preparation  for  promotion  is  also 
regimental,  and  in  this  manner  non-com- 
missioned officers  of  good  character  a^d 
antecedents,  and  of  sufficient  attainments, 
may  obtain  a  commission. 

Promotion  goes  right  through,  ann  by 
arm,  and  rank  by  rank.  It  is  by  seniority 
and  non-seniority.  The  former  depends 
ou  the  confidential  reports  giving  testi- 
mony of  the  individual's  efficiency,  and 
the  latter  is  followed  every  sixth  step 
below  field  rank,  and  every  fourth  step 
above  it.  There  is  an  examination  twice 
a  year  for  promotion.  (  Vide  Appendix  C.) 

Austrian  Field  GKm — A  muzzle-load- 
ing rifled  gun  made  of  bronze.  There 
are  two  sizes,  the  4-pr.  and  the  8-pr. ; 
the  former  for  horse  artillery,  the  latter 
for  field  batteries.  The  projectiles  are 
iron-ribbed,  not  studded,  for  taking  the 
rifling.  The  Austrians  are  about  to 
change  their  bronze  guns  for  steel  of 
their  own  design ;  the  proof  lately  of  one 
of  their  guns  answered  all  that  was  re- 
quired of  it.  •  The  gun  experimented  on 
was  an  8*7-centimetre  steel  cannon,  and 
is  said  to  be  an  improvement  on  the 
Prussian  field  gun. 

Auxiliary  Forces — ^The  militia,  yeo- 
manry, and  volunteers  of  Great  Britain 
form  what  are  termed  the  Auxiliary 
Forces.     (  Vide  Appendix  E.) 

Axe,  vide  Battle-axe. 

Axe,  Felling — An  implement  used  for 
felling  trees  and  jungle,  and  attached  to 
field  batteries  for  clearing  any  impe- 
diments in  their  march. 


Axis — In  gunnery,  the  axis  of  a  gun  is 
an  imaginary  line  drawn  from  the  breech 
to  the  muzzle.  It  will  be  better  under- 
stood by  imagining  a  gun  supported  in 
the  lathe  at  its  two  extreme  points,  when 
a  line  drawn  between  these  points  will 
represent  the  axis  of  the  piece. 

Aade-tree  —  A  transverse  beam  sup- 
porting a  carriage,  and  on  the  ends  of 
which  the  wheels  revolve.  Lieut.-Colonel 
Owen,  in  his  *  Modern  Artillery,'  states 
that  "  axle-trees  are,  like  wheels,  divided 
into  four  classes,  named,  respectively, 
siege^  field,  general  service,  and  navcd  ser^ 
vice  axle-trees  ;  each  class  contains  several 
natures  of  axle-trees,  but  all  those  in  a 
class  have  arms  of  the  same  size,  and 
only  differ  in  the  amount  of  metal  be- 
tween the  arms;  the  similarity  in  the 
arms  allows  of  an  interchange  of  wheels 
when  required." 

Aade-tree  Arm — That  pai-t  of  the  axle- 
tree  which  enters  into  the  nave  of  the 
wheel.  It  tapers  from  the  shoulder  to 
the  end  of  the  arm.  For  information  ou 
the  friction  of  axle-tr6e  ai*ms,  vide  Fric- 
tion. 

Aade-tree  Bed — In  an  artillery  carriage, 
the  wooden  or  iron  bed  into  which  the 
axletree  is  firmly  fitted.  In  the  wooden 
gun  carriage,  the  axle-tree  bed  is  secured 
by  bolts  passing  through  the  block  trail. 
It  is  further  fastened  to  the  brackets  of 
the  carriage  by  the  axle-tree  band,  which 
passes  under  it,  and  also  by  bolts  passing 
through  the  brackets,  two  of  which  have 
eye-pins,  and  fasten  on  the  cap  squares. 
A  wrought  iron  axle-tree  bed  has  been 
substituted  for  the  wooden  bed  in  the 
9-pr.  and  16-pr.  M.L.R.  carriages,  and  it 
is  likely  to  supersede  the  present  service 
pattern  in  future  manufacture,  as  will  be 
seen  from  the  following  extract  from 
Captain  Kemmis's  paper  on  the  *  Con- 
struction of  Field  Artillery  Carriages': — 

"The  wooden  axle-tree  bed,  hitherto 
used,  served  as  a  convenient  means  of 
securing  the  axle-tree  to  the  carriage 
body,  more  particularly  in  wooden  gun- 
carriages  ;  it  also  distributed  the  load  in 
travelling,  and  the  strain  in  firing,  more 
uniforaily  over  the  axle-tree,  serving  by 
this  means,  and  by  its  own  additional 
strength,  to  admit  of  the  axle-tree  being 
made  lighter  than  it  otherwise  could  be. 

*'  In  iron  carriages,  however,  it  gives 
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no  additional  facility  of  construction,  and 
though  it  has  the  advantage  of  assisting 
the  axle-tree  to  some  extent,  it  is  a  ques- 
tionable advantage ;  so  that  in  this  case 
it  would  appear  to  be  a  superfluous  and 
it  may  even  be  said  to  be  a  faulty  form 
<S{  construction — a  compound  axle-tree 
as  it  were,  being  made  of  two  substances 
differing  so  much  in  elasticity  as  wood 
and  iron,  and  further,  the  material  having 
the  greatest  elasticity  placed  to  receive 
the  pressure  or  blow ;  in  fact,  the  iron 
may  be  broken  before  the  full  strength  of 
the  wood  has  been  called  into  play.  For 
this  reason  it  is  probable  that  in  iron 
carriages  of  the  future  it  will  be  dis- 
pensed with,  and  the  axle-tree  modified." 
Ayenee  {Artocarpus  hirsuta) — ^A  tree 
which  grows  in  the  forests  of  Southern 
India,  Godavery,  and  Burmah ;  the  wood 
is  strong,  tolerably  close,  even-grained, 
and  of  a  light  yellowish  colour.  It  is  a 
wood  that  may  be  used  for  gun-carriage 
purposes. 
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Babool  (Acacia  arabica)  —  A  tree 
which  is  found  in  different  parts  of  India. 
The  wood  is  close-grained  and  tough,  of 
a  pale  red  colour,  inclining  to  brown. 
It  is  used  in  the  gun-carriage  agencies  of 
Madras  and  Bombay  for  naves  and  felloes 
of  wheels.  This  tree,  which  grows  in 
abundance  in  the  north-west  of  India, 
forms  the  staple  food  of  the  camel. 

Badge — ^An  honorary  distinction  worn 
on  the  colours  of  a  regiment.  The 
Qneen's  Regulations  direct  that  all  regi- 
mental badges  granted  under  special 
authority  to  different  corps  are  to  be 
strrictly  preserved.  The  term  is  also  ap- 
plied to  the  royal  arms  mounted  on 
pieces  of  ordnance.  The  good-conduct 
stripes  worn  on  the  arm  by  men  of  good 
behaviour  are  also  called  badges.  (  Vide 
Good-conduct  Badges.) 

BBggSLge  —  In  a  military  sense,  in- 
cludes the  clothes,  camp  equipage,  and 
cooking  apparatus  of  a  regiment  or  army. 
The  baggage  of  troops,  if  proceeding  by 
sea,  is  divided  into  "  light"  and  "  heavy  " 
l^^g&g^  1'his  division  of  terms  is  neces- 
Muy  to  express  the  nature  of  baggage  to 


be  embarked  and  the  time  of  embarking 
it.  ** Light"  baggage  is  anything  that 
can  be  taken  in  the  hand,  such  as  clothing 
and  light  articles,  and  which  can  be  taken 
on  board  on  the  day  of  embarkation ; 
whereas  "  heavy "  baggage  is  sent  on 
board  the  day  before  when  feasible.  On 
the  movement  of  troops  on  home  service, 
the  baggage,  if  wagons  are  available,  is 
carried  by  the  army  transport ;  if  not, . 
then  the  commanding  officer  has  power 
by  the  Mutiny  Act  to  impress  the  carts 
of  the  country  to  convey  the  baggage  to 
or  from  the  barracks,  to  the  railway  or 
place  of  eitabarkation. 

In  India,  before  the  introduction  of 
railways,  the  baggage  of  troops  was  con- 
veyed, and  is  even  still,  where  there  are 
no  railways,  by  the  native  carts  of  the 
country,  or  on  elephants  and  camels>, 
sometimes  on  bullocks,  according  to  the 
part  of  India  in  which  the  troops  might 
be  moving.  In  the  north-west  of  India, 
elephants  and  camels  (when  off  the  line 
of  railway)  are  almost  exclusively  used  ; 
in  other  portions  of  the  country,  carts ; 
but  along  the  line  of  railroad,  advantage 
is  taken  of  it  for  the  transport  both  of 
troops  and  baggage,  except  for  cavalry  or 
batteries  of  artillery,  which  in  time  of 
peace  invariably  march.  Carts  vary  in 
size  in  different  districts,  and  are  drawn 
by  two,  three,  or  four  bullocks.  A  four- 
bullock  hackery,  which  in  the  north- 
west of  India  is  generally  the  size  used, 
will  carry  1600  lbs.,  or  400  lbs.  to 
every  bullock.  An  elephant  can  carry 
about  1200  or  1400  lbs.  in  a  flat  country, 
and  a  camel  320  lbs.,  without  being 
distressed. 

Baggage-master — An  oflicer  appointed 
to  take  charge  of  the  baggage  of  each 
brigade  and  division  of  an  army  in  the 
field.  He  is  selected  from  the  line  if  the 
senior  officer  of  the  Army  Service  Corps  is 
not  suited  for  the  work.  During  the  march 
he  is  the  staff  officer  of  the  field  officer  of 
the  day,  who,  commanding  the  rearguard, 
can  give  him  orders  if  necessary.  The 
Queen's  Regulations  of  1873,  sect.  16, 
par.  24,  state  that  each  regiment  on 
a  march  is  to  furnish  its  own  baggage- 
guard,  under  the  care  of  an  officer  of  the 
regiment. 

Bagpipe — A  wind  instrument,  very 
popular  in  the  Highlands  of  Scotland* 
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This  instrument,  the  performers  of  which 
are  called  "  pipers,"  is  played  by  the 
bandsmen  of  Highland  regiments.  Up  to 
the  eighteenth  century,  the  bagpipe  was  a 
very  common  instrumetft  over  the  greater 
part  of  Europe,  It  is  sup[)osed  to  be  of 
Grecian  origin,  and  the  Romans  in  all 
probability  took  it  from  the  Greeks.  The 
natives  of  India  have  an  instrument  very 
similar  jto  the  bagpipe.  The  bagpipe  has 
long  been  a  favourite  instrument  with 
the  Scots,  inspiring  them  with  great 
enthusiasm  and  valour  ik  the  day  of 
battle. 

Bags — In  the  military  service,  are 
tised  for  a  variety  of  purposes  ;  but  their 
number  is  so  infinite  that  space  will  not 
permit  of  their  being  all  given  in  detail 
'Va  this  work. 

Bags,  Blowing — Bags  filled  with  a 
small  charge  of  gunpowder  and  coal  dust, 
and  placed  inside  a  common  shell,  when 
it  is  not  intended  to  burst  the  shell. 
The  charge  is  ignited  by  means  of  a  fuze. 
Blowing  bags  are  used  at  artillery  prac- 
tice, to  show  where,  if  the  shell  had  been 
a  live  shell,  it  would  have  burst. 

Bags,  Bursting — Bags  for  the  bursting 
charges  of  common  shell.  In  order  to 
prevent  the  liability  to  occasional  pre- 
mature bursts,  when  firing  filled  common 
shells  from  M.L.R.  guns  of  7-inch  calibre 
and  upwards,  it  has  been  found  necessary 
to  inclose  the  bursting  charge  in  a  serge 
bag. 

Bags,  Galioo — This  nature  of  bag  is 
used  in  and  attached  to  the  interior  of 
metal-lined  and  brass  pentagon  cases,  for 
the  preservation  of  loose  powder  in  a 
damp  climate  when  it  cannot  be  pre- 
served in  ordinary  barrels. 

Bags,  Cartridge  Waterproof — Are 
waterproof  bags  for  holding  small-arm 
cartridges  Tw hen  despatched  to  foreign 
stations.  They  are  made  of  waterproof 
cloth.  Cannon  cartridges  are  packed  in 
waterproof  paper  when  specially  asked  for. 
Bags,  Ghmny — Are  bags  made  of  coarse 
gunny  cloth,  and  used  in  India  with 
siege-trains  for  carrying  charcoal,  for 
the  use  of  the  artificers. 

Bags,  Gunpowder — Are  bags  made  of 
serge  or  other  cloth,  and  used  for  blowing 
open  gates,  stockades,  &c.  The  size  of 
the  bags  differs  according  to  the  charge 
intended  to  be  placed  in  them ;  they  are 


fired  generally  by  means  of  a  Bickford 
fuze.  The  bags  are  either  placed  on  the 
ground  or  fastened  by  a  hook  to  the 
gate.  In  Burmah,  in  1852,  experiments 
were  made  to  test  the  value  of  powder 
bags  in  blowing  down  stockades,  and  the 
result  proved  most  satisfactory;  bags 
containing  about  50  lbs.  of  powder 
causing  a  rent  large  enough  to  admit  of 
a  section  of  infantry  entering  within  the 
enclosure.  Experiments  were  also  at  the 
same  time  made  with  8-inch  howitzers, 
which  failed  to  make  much  impression  on 
this  mode  of  defence.  The  Indian  water- 
carriers*  mussuckf  or  water-bag,  can  be 
used  as  a  powder-bag  on  an  emergency. 

A  late  report  on  gun-cotton  shows  this 
material  to  be  most  effective  in  blowing 
down  stockades,  and  indeed  for  many  of 
the  purposes  for  which  gunpowder  has 
hitherto  been  used. 

Bags,  Sand — Bags  made  of  coarse  can* 
vas,  tarred  or  untarred;  they  are  filled 
with  earth,  and  used  for  revetting  the  in- 
terior slopes  of  field  works,  and  to  give 
cover  to  riflemen  firing  over  a  parapet ; 
they  are  also  used  for  other  general  pur- 
poses. 

Bags,  Seige — Bags  made  fif  serge  cloth 
and  used  for  the  bursting  charge  of  rifled 
M.L.  common  shells,  and  for  the  bui*sting 
charge  of  Palliser  shells  from  7  inches  to 
12  inches. 

Bags,  Soldiers* — Bags  of  two  kinds, 
painted  and  unpainted,  and  made  of  can- 
vas or  vitry  cloth.  The  painted  bag  con- 
tains the  soldier's  kit  for  the  march,  and 
is  carried  with  the  baggage.  The  un- 
painted, or  haversack,  is  slung  over  his 
shoulder,  and  is  used  by  the  soldier  on 
the  march  to  carry  extra  rations,  or  any 
spare  articles  he  may  have  in  his  posses- 
sion. 

Bakeries,  Military — As  the  name  im- 
plies, are  means  adopted  for  baking 
soldiers'  bread.  At  Aldershot,  military 
bakeries  have  been  introduced  for  some 
years  past,  whereby  a  saving  of  expense 
has  resulted.  Not  only  at  Aldershot, 
but  at  the  Curragh,  Dublin,  Chatham, 
and  Shornclifie,  bakeries  are  established, 
worked  by  soldiers,  under  the  direction 
of  the  Control.  At  other  stations  the 
supply  of  bread  is  carried  out  by  con- 
tractors. The  training  of  bakers  for  the 
army  in  the  field  is  organised  at  the 


admirably,  a 
more  than  is 


s  that 


above-named  places.  The  fbregoine  re- 
camp.  When  troops  are  id  the  fieM, 
field  ovens  are  o«ed;  they  are  of  three 
kinds,  baking  wagons,  sheel-iron  R?1d 
ovens,  >nd  extemporised  ovens  of  cU;. 
leit,  &e.  All  have  been  foaad  to  work 
""  "    o  afford  large  res  ult»,  even 

aired  of  them.    Ofbaking 

Died  with  all  fijing  colnmns,  & 

baks  eight  batches  of  ZIO  lbs.  a  day.    Of 

iron  field  ovens,  commonly  carried  '    " 

field,  there    are  different  pattemt 

that  termed  the  common  pattern 

150  lbs.  at  a  time.     The  Aldersho 

tern  oven  bakes  over  200  its.  in  a 

During  the  Crimean  War  a  baker. 

was  fitted  ont  which  baked   18,000  Ib^. '  quentty  shoi 

daily.     Bread  is  asually  baked  in  1-lb.  or 

3-lb.  loaves  for  field  service. 

The  Prnssiana  attach  so  much  impor- 
tance to  bakers  being  op  with  the  force 
that  they  are  attached  to  the  advanced 
piaid.  The  Anatrians,  in  the  war  of 
1866,  were  often  greatly  inconvenienctd 
OQ  account  of  their  bakeries  and  ovens 
not  being  up  with  the  troops. 

BlUdrto,  vide  Baudrick. 

Bklilta-~A  machine  used  by  the  an- 
dents  before  the  invention  or  introduc- 
tion of  gunpowder.  It  projected  masses 
of  stone  to  a  distance  of  90  yards.  Dans 
and  arrowa  were  also  thrown  from  the 
balista. 

Ball—The  collective  name  given  to  all 
kinds  of  shot  and  bullets.     It  is  also  ei- 

Iilained  as  any  round  subBtanco  of  iron  or 
ead  discharged  from  cannon  or  small 
arms.  The  first  b.\lls  for  cannon  were 
generally  made  of  stone.  Cast-iron  was 
subsequently  used,  of  a  spherical  form. 
Since  the  introduction  of  rifled  cannon, 
oblong    shot    are    projected    f^m    this 

Sail  Cftrtridge  --  Ammunition  used 
with  the  several  natures  of  small  arms  in 
the  service;  for  the  Martini-Henry  rifle 
the  cartridge  contains  80  gwins  of 
R.F.Q.3  powder,  and  the  bullet  wfighs 
410  grains.  The  Snider  or  converted 
Enfield  rifie  cartridge  contains  2i  drs.  of 
R.F.G.  powder,  and  the  bullet  weighs  480 

Sailiatio  Fsndnlsm — This  was  for- 
Jnerl;  the  inEtruroent  nsad   in  testing 


been      superseded,     adranlageously,    by 
Navei  Leurs's  ballistic  apparatus. 

BlUirtlM— The  science  of  the  motion 
of  projectiles.     Bj  this 


ii^ht  ol 


asgina 


with  r 


It  is  divided 
into  two  distinct  parts,  according  as  to 
whether  the  projectile  is  supposed  to  8y 
through  empty  space,  or  through  the 
resisting  medium  of  the  air.  The  calcu- 
lations, based  on  the  fanner  hypothesis, 
are  found  to  tally  with  the  results  of 
practice  with  shells  of  large  cs 


rabola, 


e  trajectory  is 


nd  the  < 


y  of  shells  fired 
under  such  circumstances,  or  of  the  sleel 
ball  of  the  eprouvelte  mortar,  differs  but 
little  therefrom ;  when  ths  velocity  In- 
creases, on  the  other  hand,  the  formulm 
of  the  parabolic  system  have  to  be  altere.1 

calculated,  in  each  cbec,  and  this  can  be 
done  with  great  ease,  with  the  assistance 
of  the  published  Ubies  of  the  French 
artillery  by  General  Didion.  Problems 
worked  out  with  these  altered  formula; 
give  results  approaching  so  closely  to 
those  of  actual  practice  as  to  leave  bat 


(i)  The  Polh. 

Let  A  ha  the   initial   position  of  the 
particle;    P   its  position  at  time  t',  ^ 
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AT  =  V* 
PM  =  V*     and  AM  = 


the  /_  of  projection ;  and  V  the  initial 
velocity.  . 

Then,  with  the  above  construction, 

and    TP=^/ 

2 

2V2 
.-.  Eliminating  t     PM«  =  — -  •  AM 

9 

.*.  the  'path  is  a  parabola,  as  in  the 

V* 

figure,  and  AS  =  r-, 

if 

(ii)  To  find  AB  and  BS ;  i.e.  the  Focus. 

Z  SAB  =  90-2  TAy  = 

90  -  2(90  -  4>)  =  24>  -  90 

.'.  AB  =  SA  cos  (2<p  -  90)  =  —  sin  2<p 

if 

and  BS  =.—  —  cos  2<p  similarly. 

Hence  Whole  Eange  =  —  sin  2<p. 

(in)  Time  of  Flight 
At  V,  the  vertical  velocity, 

ir    •     ^        a      /^  ^      V  sin  4> 


.*.  time  of  flight  = 
(iv)  Height  ascended. 


t=. 

9 

2V  sin  <p 


gt' 


RV  =  BC  -  CV  =.  AC  sin  4>-~- 

■  ^ 
,r^    .  qt^       V«  sin*  d> 

(v)   Velocity  at  any  point  (v  say). 

The  vertical  velocity  being  V  sin  4>  —  gt, 
and  the  horizontal     .      •     V  cos  ip, 

t>«  =  V«  -  2ygt  sin  <p  +  g^t^ 

=  2^  {  SA  +  TP  -  TN  } 

=  2<7  (AE  -  PN)  if  EF   be  the 
directrix, 

=  2g ,  FP. 

Hence  the  velocity  is  that  which  would 
be  acquired  in  falling  from  the  directrix. 
The  discussion  of  the  path  in  a  resist- 
ing medium  is  too  complicated  to  admit 
of  much  abridgment,  and  the  reader  is 


therefore  referred  to  Sandemann's  dyna^ 
mics  of  a  particle  on  this  subject. 

Balloon — ^A  hollow  silken  vessel  filled 
with  gas  (hydrogen),  which,  being 
lighter  than  air,  causes  the  balloon  to 
ascend.  Balloons  of  a  large  size  are 
used  for  scientific  and  military  purposes. 
Messrs.  Glaisher  and  Coxwell  made 
several  ascents  in  England  in  1862  to  a 
height  of  upwards  of  five  miles,  with  the 
view  of  ascertaining  certain  meteoro- 
logical points.  It  appears,  from  the  de- 
scription given  of  their  voyages,  that  the 
air  at  the  height  of  five  miles  is  so  rare- 
fied as  to  render  human  existence  pre- 
carious. The  barometer  showed  at  this 
height  11  inches,  and  the  thermometer 
2°  below  zero  of  Fahr. 

Balloons  are  useful  in  warfare  for  pur- 
poses of  reconnoitring,  and  in  the  case  of 
a  beleaguered  city,  for  keeping  up  com- 
munication with  the  outside  world  (vide 
the  accounts  of  ascents  from  Paris  in 
1870). 

The  Prussians  are  said  to  have  recon- 
noitred the  French  position  before  Metz 
in  the  war  of  1870  by  means  of  a  balloon 
with  telegraph  attached,  and  it  is  further 
said  that  the  survey,  made  with  great 
care,  was  njost  successful,  and  conveyed 
instantaneously  to  General  von  Moltke 
the  true  position  of  the  French  army  at 
all  points,  and  its  movements. 

From  an  account  given  of  the  first 
balloons  used  for  war  purposes,  it 
appears  that  the  proposal  for  employing 
what  were  then  termed  captive  I^Uoons 
was  made  by  the  Committee  of  Public 
Safety  in  1793.  After  some  preliminary 
experiments  at  Meudon,  a  small  corps  of 
aerostats,  skilled  in  precarious  crafts,  was 
formed  on  the  model  of  an  engineer  com- 
pany, and  despatched  to  Manberg,  then 
besieged  by  the  Dutch  and  Austrian 
troops.  The  balloon  used  was  30  feet  in 
diameter,  and  rose  1800  feet  with  two 
observers  and  130  lbs.  of  ballast.  It  was 
managed  by  two  ropes  attached  to  the 
net,  and  was  filled  with  hydrogen,  ob- 
tained with  much  difficulty  and  expense 
from  water.  The  immediate  moral  effect 
upon  the  enemy  of  the  use  of  this  balloon 
by  the  besieged  was  extraordinary.  They 
imagined,  which  was  far  from  being  th« 
case,  that  their  every  movement  was  at 
once  made  patent  to  the  French,  and  it 
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was  this  that  in  a  great  measure  caused 
the  demoralised  Austrians  to  abandon 
the  siege.  The  balloon,  passing  from  a 
defensive  iq  an  offensive  position,  was 
then  transported  while  inflated  to  Char- 
leroi,  which  the  French  were  attacking. 
Its  apparition  at  once  deprived  the  be- 
sieged of  all  confidence  in  their  strength, 
and  hastened  the  surrender  of  the  town 
while  still  efficient  for  defence.  The  bal- 
loon was  subsequenfly  used  at  Fleurus, 
where  much  is  attributed  to  it ;  then  at 
Brussels,  Lidge,  Aix-la-Chapelle,  on  the 
Rhine,  and  on  the  Danube. 

A  corps  of  aerostats  accompanied  the 
French  army  to  Egypt,  but  did  nothing, 
as  the  apparatus  was  damaged  on  the 
way.  In  1800  both  corps  were  sup- 
pressed. The  Prussians  used  balloon- 
ing against  the  French  in  1812,  but  the 
results  were  not  encouraging.  At  Sol- 
ferino,  one  of  the  brothers  Godard 
ascended  in  a  montgolfier;  but'  he  was 
much  too  late,  and  the  ascent  was 
all  but  useless.  In  the  American  war, 
balloons  were  used  from  time  to  time, 
but  were  attended  with  no  advantage. 

The  following  are  the  results  of  experi- 
ments made  at  Woolwich  a  few  years  ago 
in  reference  to  war  or  captive  balloons, 
inflated  at  the  Royal  Arsenal  gasworks. 
They  are  thus  described  in  one  of  the 
public  journals  of  the  day  : — 

"It  has  been  found  that  a  height  of 
100  fathoms,  at  a  horizontal  distance  of 
600  fathoms  from  the  enemy,  would 
enable  the  observei*s  to  secure  the  widest 
expanse  of  view.  With  captive  balloons 
it  has  been  found  that  they  attain  sta- 
bility, and  remain  like  a  kite,  at  rest, 
when  the  horizontal  resultant  of  the 
ascensional  force  and  the  tension  of  the 
cord  are  equal  to  the  force  of  the  wind ; 
and  this  enables  a  second  diversion  of 
science  to  come  in  and  lend  its  aid  in  the 
time  of  war.  The  war  balloon  having, 
by  a  mathematical  rule,  taken  a  sta- 
tionary position,  eight  cameras  and  lenses 
spread  round  the  balloon  at  equal  dis- 
tances, enables  a  complete  view  of  the 
suiTounding  country  to  be  photographed, 
and  subsequently  examined  at  leisure. 
The  inclination  and  length  of  the  cord  to. 
keep  the  balloon  in  the  same  stratum  of 
air  was  found  to  be  easily  calculable, 
subject  to  the  inequality  of  gales  of  wind 


and  their  change  of  direction.  The  Wool- 
wich balloons  were  held  by  two  new 
cords,  fastened  to  the  network,  and  ter- 
minating at  two  different  points  on  the 
ground,  which  gave  greater  stability  to 
the  balloon,  and  provided  against  one 
cord  snapping  or  being  cut  by  the 
enemy's  fire.  Under]  the  old  plan,  aero- 
nautic correspondence  was  carried  on  by 
the  explorers  in  the  balloon  car  being 
provided  with  white  pasteboard  tubes, 
formed  like  cartridges  open  at  both  ends, 
to  which  a  bullet  was  securely  fastened. 
Each  piece  of  intelligence  was  written  in 
pencil  in  large  characters  along  th« 
major  axis  of  the  paper  tube  or  car- 
tridge, which  was  immediately  despatched 
by  passing  the  end  of  the  small  cord 
through  it,  and  it  was  thus  precipitated 
by  the  gravitation  of  the  bullet  into  the 
hands  of  the  expectant  general.  This 
plan  has  just  been  abrogated  by  a  third 
diversion  of  science  being  brought  to 
bear  in  the  time  of  war.  By  the  new 
system  of  military  telegraphy  "for  field 
service,  and  by  means  of  the  wagons  at 
present  being  placed  in  store  in  the 
Royal  Arsenal,  lines  of  telegraph  can 
be  carried  through  the  air  from  terra 
firma  to  a  balloon  several  miles  distant. 
The  wire  can  be  paid  out  as  fast  as  the 
balloon  travels,  so  that  if  a  captive  balloon 
should  break  or  soar  away,  communica- 
tion could  be  kept  up  with  it  for  six  miles, 
or  two  or  more  balloons  can  be  sent." 

Bamboo  {Bambusa)  —  A  genus  of 
grasses,  of  which  it  is  the  most  gigantic; 
it  is  well  known  for  its  great  economical 
importance.  Jt  is  found  in  all  tropical 
climates,  and  the  purposes  to  which  it  is 
applied  are  so  numerous  that  it  would  be 
difficult  to  point  out  an  object  where 
strength  and  elasticity  being  requisite, 
and  lightness  no  objection,  to  which  the 
stems  are  not  adapted  in  the  countries 
where  it  grows.  When  ripe  and  hard,  it 
is  converted  into  bows,  arrows,  quivers,' 
lance-shafts,  poles  of  palanquins,  poles 
for  tents,  fire  and  escalading  ladders,  and 
used  in  the  flooring  and  supports  of  rustic 
bridges.  In  an  artillery  park  in  India, 
wherever  the  bamboo  can  be  procured,  it 
is  made  use  of  in  carrying  heavy  weights, 
such  as  ammunition  boxes,  shot  or  shell 
when  carried  in  slings,  and  for  a  variety 
of  other  purposes. 
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Band — Anything  bound  round  another. ' 
A  name   fornaerly  given  to  a  comj>any 
of  soldiers. 

The  word  is  now  usually  applied  to 
the  body  of  musicians  attached  to  each 
regiment.  As  stated  in  the  Queen's 
Regulations,  a  band  of  music  is  essen- 
tial to  the  credit  and  appearance  of  a 
regiment,  and  every  officer  (married  or 
single)  has  to  pay  for  its  maintenance. 
A  regimental  band  consists  of  one  band- 
master, one  sergeant,  one  corporal,  twenty 
privates  in  the  infantry,  and  fifteen  pri- 
vates in  the  cavalry.  In  the  regiment 
of  artillery,  in  consequence  of  its  greater 
strength,  the  band  has  increased  numbers, 
and  remains  always  at  Woolwich,  the 
head-quarters  of  the  regiment.  Bands- 
men are  liable  to  serve  in  the  ranks  oil 
any  emergency. 

Bandoliers — Small  wooden  cases,  co- 
vered with  leather,  twelve  in  number, 
fixed  to  a  belt,  each  containing  a  round 
of  ammunition.  It  used  to  be  worn  by 
musketeers  in  former  days,  over  the  left 
shoulder,  and  had  attached  to  it  a 
bag  for  bullets,  and  means  for  carrying 
loading  and  priming  powder  in  excess 
of  the  number  of  charges.  During  the 
reign  of  Queen  Anne  they  were  discarded 
for  the  cartridge  case.  At  the  present 
day  sportsmen  wear  waist-belts  with  so 
many  detached  charges  hanging  to  the 
belt,  which  may  be  considered  a  kind  of 
bandolier. 

Bandrol,  or  Bannerole — A  small  flag. 
Bandrols  are  used  to  convey  signals  from 
any  particular  spot  to  a  saluting  battery 
or  other  post.  Also  to  mark  the  position 
to  be  taken  up  by  the  flanks  of  a  regiment 
at  a  review  in  deploying,  &c. 

Bandy — ^An  Indian  name  for  a  Madras 
country  cart. 

Banner — Formerly,  a  flag  or  standard 
under  which  the  vassals  of  the  lord  of 
a  manor  united  for  some  common  pur- 
'pose,  he  being  the  chief  of  the  troop  or 
company.  A  banner  is  also  a  piece  of 
cloth  attached  to  a  pole,  and  usually 
'  bearing  some  warlike  or  heraldic  device 
or  national  emblem.  The  flag  is  now 
obsolete  in  the  army,  and  such  flags  as 
banners  are  only  used  for  purposes  of 
ceremony. 

Bannsret — A  higher  grade  of  knight- 
hood|  and  bestowed  in  former  days  for 


valour.  It  was  so  called  from  the  pennon 
of  the  knight  being  exchanged  for  the 
banner.  The  flrst  banneret  knight  is 
said  to  have  been  made  by  King  Edward 
I.,  and  the  last  by  Charles  I.,  after  the 
battle  of  Edgehill. 

Banquette — A  step  of  earth  about  4^ 
feet  below  the  crest  of  the  parapet,  to 
enable  the  shortest  men  to  Are  over  it 
with  facility. 

Bar  Bells — Used*  for  gymnasia,  and 
are  of  the  following  weights:  20 lbs., 
35  lbs.,  and  40  lbs. 

Bar  Iron — Wrought  iron,  under  one 
of  its  many  forms,  the  other  being 
round,  square,  flat,  &c.  When  received 
from  contract,  in  the  government  esta-> 
blishments  at  Woolwich,  it  is  tested  as 
to  its  adaptability  for  any  particular 
purpose,  and  these  tests  are  carried  out 
as   shown  in  the  *  Treatise  on  Militarv 

If 

Carriages,'  by  Captain  Kemmis,  RA. 
One  of  tne  tests,  for  example,  is  known 
as  the  "  ram's  horn  "  test,  thus  : — **  A 
specimen  is  heated  to  rather  less  than 
welding  heat,  a  hole  punched  through  it 
near  the  end,  the  bar  split  from  the  hole 
to  the  extremity,  and  the  horns  so  formed, 
hammered  back  until  they  touch  the 
sides,  a  second  hole  is  then  punched  and 
enlarged  until  the  sides  bulge  out ;  if 
the  iron  is  good  the  flbre  will  not  break 
either  in  punching  the  hole  or  hammer- 
ing back  the  horns."  Flat  and  square 
bar  iron  are  tested  somewhat  similarly. 
"Bar  iron  should  be  able  to  stand  a 
strain  in  the  direction  of  the  flbre  of  22 
tons  per  square  inch." 

Bar  Shot — Double-headed  shot  con- 
sisting of  two  solid  hemispheres  con- 
nected by  a  bar.  This  nature  of  shot 
was  formerly  used  chiefly  in  the  navy ; 
it  is  no  longer  in  the  service. 

Barb — ^The  reflected  points  of  the  head 
I  of  an  arrow.     The  armour  for  horses  was 
formerly  so  called. 

Barbed  or  Barded — ^The  name  given 
to  the  armour  which  nearly  covered  the 
war-horses  ridden  by  men-at-arms  during 
the  middle  ages. 

Barbette — An  earthen  terrace,  raised 
within  a  parapet,  so  high  as  to  enable 
guns  to  Are  over  the  crest  of  the  latter, 
and,  therefore,  with  a  freer  range  than 
when  worked  at  an  embrasure.  When 
the  barbette  is  for  several    guns,   the 
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terreplein  shoald  be  made  4  feet  wider 
on  the  outsides  and  rear,  to  facilitate 
communication.  For  a  single  field  gun, 
the  terreplein  should  be  15  feet  x  20 
feet;  for  heavier  artillery,  18  feet  x  24 
feet.  In  all  cases  the  terreplein  should 
be  level,  and  for  guns  mounted  on  field 
or  travelling  carriages  should  be  3^  feet 
below  the  crest  of  the  parapet.  (  Vide 
'Instruction  in  Fortification,  &c.  at  the 
Royal  Militaiy  Academy,  Woolwich.*) 

Barbioaii — A  watch-tower,  having  a 
considerable  command  of  view,  and  ad- 
mitting thereby  of  the  enemy  being  seen 
at  some  distance.  It  also  implies  an 
ancient  fortification  placed  before  the 
walls  of  a  town,  or  a  defence  at  the 
entrance  of  a  bridge;  also,  ai)ertures 
made  in  the  walls  of  a  fortress,  to  fire 
through  upon  the  enemy. 

Barometer — ^This  well-known  instru- 
ment was  invented  by  Torricelli  for 
measuring  the  weight  of  the  atmosphere, 
or  its  pressure  on  the  surface  of  the 
globe. 

The  following,  extracted  from  Weale's 
Dictionary,  will  explain  the  principle  on 
which  the  barometer  is  made  : — "  It  is 
well  known  that  it  is  owing  to  the 
atmospheric  pressure  that  water  rises  in 
a  common  pump  after  the  air  has  been 
drawn  from  the  barrel,  but  that  the 
height  to  which  it  can  be  raised  by  this 
means  is  limited,  and  does  not  exceed  30 
feet ;  a  little  more,  therefore,  than  30 
feet  balances  the  atmosphere.  Mercury 
being  twelve  times  heavier  than  water, 
about  30  inches  of  mercury  will  also 
counterpoise  the  atmosphere. 

"The  principle  of  the  barometer  is 
simple.  If  a  tube,  about  3  feet  long, 
closed  at  one  end,  and  open  at  the  other, 
be  tilled  with  mercury,  and  with  the 
open  end  stopped  by  a  finger,  this  tube  be 
reversed,  and  placed  upright  in  a  cup 
partly  filled  with  the  same  liquid,  the 
mercury  in  the  tube  in  ordinary  states  of 
the  weather  will  descend  to  30  inches, 
measured  from  the  surface  of  the  fluid  in 
the  cup,  and  not  much  lower.  The  mer- 
cury is  sustained  in  the  tube  by  the 
pressure  of  the  atmosphere  on  the  surface 
of  the  fluid  in  the  cup.  Such  a  tube  and 
cup  so  filled  w^ould,  in  fact,  be  a  baro- 
meter ;  and  if  a  movable  index  were 
added  to  it,  this  simple  instrument  would 


indicate  the  changes  which  take  place  in 
the  atmospheric  pressure. 

"  When  observations  are  made  on  land, 
above  the  level  of  the  sea,  a  correction  is 
required  for  altitude,  since  the  weight  of 
the  atmosphere  diminishes  as  we  ascend. 
It  is  owing  to  this  that  .we  are  enabled  to 
determine  the  height  of  mountains  by 
barometers. 

"The  cause  of  the  oscillations  of  the 
barometer  in  a  gale  of  wind  was  first  ex- 
plained by  the  late  Mr.  Kedfield,  of  New 
York.  A  quantity  of  fluid  in  a  cup,  put 
in  a  rapid  circular  motion,  gives  a  repre- 
sentation of  the  form  of  that  portion  of 
the  atmosphere  which  is  within  the 
limits  of  a  storm.  A  whirlwind  which 
sets  an  extended  portion  of  the  atmos])here 
in  a  state  of  rapid  revolution,  diminishes 
the  pressure  over  a  corresponding,  portion 
of  the  earth's  surface,  and  most  of  all  at 
the  centre  of  the  whirl,  where  the  depth 
of  the  compressing  column  of  air  will  be 
least." 

Barrack!  (Spanish  barraca,  small  huts 
or  cabins) — In  England  barracks  are  per- 
manent buildings  made  of  brick  or  stone, 
and  erected  by  government  for  the  quar- 
tering of  troops.  Barracks  in  England, 
where  the  ground  is  sufficiently  spacious, 
are  made  to  enclose  a  large  area,  for  the 
purpose  of  exercise  and  drill.  In  India, 
except  in  a  few  stations,  the  barracks  are 
detached  buildings,  either  built  in  line 
or  in  echelon.  The  latter  is  considered 
the  more  desirable  position,  as  it  admits 
of  the  air  circulating  freely  among  all 
the  buildings.  Of  late  years,  and  since 
the  Crimean  War,  great  attention  has 
been  paid  both  in  England  and  India  to 
the  subject  of  barracks,  both  as  regards 
the  comfort  of  the  soldier  and  the  sani- 
tary measures  to  be  adopted  for  the 
preservation  of  his  health,  the  latter 
requiring  constant  care  and  thoughtful- 
ne&4.  In  building  barracks  in  England, 
it  is  recommended  by  army  medical  men 
that  each  soldier  should  have  a  room 
space  of  600  cubic  feet,  and  in  India 
from  800  to  1000. 

A  visit  to  Aldershot  will  show  those 
interested  in  the  soldier's  welfare  a  good 
specimen  of  the  barracks  provided  for 
him.  Everything  has  been  done  there 
for  the  comfort  and  amusement  of  the 
soldier,  in  providiug  him  with  librari<i*, 
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games,  and  other  means  of  recreation. 
The  baiTack  rooms  are  spacious;  each  room 
accommodates  twenty-four  men,  and 
affords  the  room  space  allowed  to  each  man 
as  recommended  by  the  medical  depart- 
ment. The  Queen's  Regulations  furnish 
considerable  information  on  the  subject 
of  barracks. 

Barrel — As  described  in  Nuttall's 
*  Pronouncing  Dictionary,'  is  "a  round 
wooden  vessel,  of  more  length  than 
breadth,  bulging  in  the  middle,  and 
closed  up  at  either  end."  Barrels  or 
casks  of  various  kinds  are  largely  used 
for  military  purposes. 

Barrel,  Gun — The  cylinder  of  a  gun ; 
more  generally  applied  to  small  arms, 
the  manufacture  of  the  barrels  of  which 
frequently  forms  a  distinct  trade  to  other 
parts  of  the  gun,  the  barrel  being  made 
by  different  hands,  and  sometimes  in 
different  establishments.  The  iron  used 
in  the  manufacture  of  musket  barrels 
has  a  portion  of  steel  in  it,  or  undergoes 
a  process  of  steeling.  Old  horse-shoe 
nails  form  capital  material  mixed  with 
steel  for  gun  barrels  on  account  of 
their  toughness  from  usage.  Each  barrel, 
after  manufacture,  has  to  be  tested,  and 
must  receive  the  Tower  mark  of  its 
having  st6od  the  necessary  proof. 

Barrel  Piers — Casks  or  barrels  formed 
into  piers,  when  no  pontoons  or  boats 
can  be  obtained  for  the  purpose  of 
constructing  a  bridge  for  the  passage  of 
troops  across  a  river. 

Barrels,  Powder — Barrels  in  which 
gunpowder  is  stored.  There  are  three 
sizes,  called  whole,  half,  and  quarter, 
holding  respectively  100  lbs.,  50  lbs., 
25  lbs.,  of  ordinary  powder.  The  whole 
barrel  is  capable  also  of  containing  125  lbs. 
of  pebble  powder.  There  is  also  a  barrel 
in  the  service  termed  a  houge  barrel,  which 
is  the  size  of  a  quarter  barrel,  and 
intended  to  be  used,  not  for  storage,  but 
for  holding  loose  powder  for  mortars  or 
cartridges  in  a  standing  battery.  This 
barrel  is  distinguished  from  the  ordinary 
powder  barrel  in  having  a  leather  bag 
attached  to  it,  which  takes  the  place  of 
one  head  of  the  barrel,  and  is  closed  by 
a  leather  thong.  The  word  bowfe  or  budge 
is  a  corruption  of  the  French  word  bouget, 
a  leather  bag. 

Powder  barrels  are  composed  of  heads 


and  staves  bound  round  with  copper  and 
ash  hoops,  and  are  made  by  hand  or  by 
machinery.  The  wood  used  in  English 
barrels  is  usually  American  oak,  whereas 
the  Indian  powder  barrels  are  made  of 
teak,  if  anything  a  stronger  and  closer- 
grained  wood  than  the  oak  alluded  to, 
so  that  it  is  not  found  necessary  to  bind 
them  round  with  ash  hoops,  as  in  the 
f^nglish  barrels. 

Barrels,  Small-arm — Barrels  for  the 
conveyance  and  storage  of  small-arm 
cartridges.  They  are  of  three  sizes, 
half,  quarter,  and  eighth.  The  half-size 
is  used  for  blank  cartridges,  and  contains 
2000  rounds ;  the  quarter  for  ball  cart- 
ridges, 700  rounds  of  Snider  or  Martini- 
Heniy  ammunition,  and  the  eighth  for 
small  supplies.  The  quarter-barrel  is 
being  superseded  by  boxes. 

Barrels,  Stove— For  use  in  carrying 
powder  in  manufacturing  departments. 

Barricade — The  term  is  derived  from 
barrique,  in  allusion  to  the  defences  of 
the  streets  of  Paris  during  the.  disturb- 
ances of  the  League.  The  barricade  of  a 
town  is  formed  from  any  materials, 
stores,  &c.,  available  at  the  moment, 
such  as  palisading,  made  musket  proof  by 
sandbags,  chevaux-de-£i'ise,  carts,  wagons, 
iron  railing,  barrels,  hampers,  or  sacks 
filled  with  earth  'to  form  a  parapet. 
Limbers  laid  across  one  another,  forming 
square  or  oblong  cases,  the  interiors  being 
filled  with  stones,  form  a  good  barricade. 
A  line  of  wagons  drawn  across  a  street, 
with  the  wheels  on  one  side  taken  off,  will 
be  a  sufficient  impediment  to  cavalry. 
The  object  of  a  barricade  is  not  only 
protection  to  people  behind  it,  but  to 
close  up  openings,  streets,  &c. 

Barriers — In  fortification,  are  strong 
gates,  so  placed  as  to  defend  the  entrance 
of  a  passage  into  a  fortified  place.  The 
gates  should  be  bullet  proof  and  loop- 
holed.  When  gates  cannot  be  provided, 
movable  palisades,  chevaux-de-frise,  or 
abatis  should  be  used. 

Barrow — A  light  hand  caniage  made 
of  a  frame  of  wood,  and  carried  by  two 
men;  or,  as  in  a  toheel-barrov:,  a  frame 
with  a  box  supported  by  one  wheel,  and 
rolled  by  a  single  man.  Barrows  are 
largely  used  in  the  army,  there  being  no 
less  than  fourteen  different  kinds  put  to 
various  purposes. 
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(BaO) — A  compoand  of  oxygen 
and  the  pietal  barium  possessing  alkaline 
properties.    (  Vide  Chloride  of  Uarium.) 

Basoinet — A  head-piece  of  mail,  over 
which,  in  the  time  of  £dward  I.  and  II., 
the  helmet  was  worn,  but  in  the  latter 
reign  the  bascinet  appears  without  the 
nasal  of  the  helmet,  and  occasionally 
with  a  movable  visor,  which  rendered 
the  helmet  unnecessary.  Another  form 
of  the  bascinet  during  the  latter  part  of 
the  thirteenth  century  was  its  being  open 
behind  and  having  to  be  fastened  or 
laced  behind.     (Luard.) 

Base  line — In  military  tactics,  signi- 
fies the  line  on  which  all  the  magazines 
and  means  of  supply  of  an  army  are 
established.  It  also  means  the  line  on 
which  troops  in  column  move.  In  sur- 
veying, it  is  the  line  on  which  a  series 
of  triangles  are  constructed  for  the  pur- 
pose of  determining  the  position  of  objects 
and  places. 

Base  of  Operatioxui— In  military  lan- 
guage, means  the  original  line  on  which 
an  offensive  army  forms,  whether  it  be 
the  frontier  of  a  country,  river,  or  any 
safe  position  from  which  it  takes  the  field 
to  invade  an  enemy's  country.  In  case  of 
retreat,  the  base  of  operations  should  be 
kept  open  to  fall  back  upon.  In  acting 
on  the  defensive,  the  position  must  be 
such  as  to  prevent  the  enemy  from 
breaking  the  line  and  forcing  the  army 
away  from  its  base.  A  base  of  ojjera- 
tions  is  further  necessary  to  enable  the 
general  in  command  to  place  his  spare 
food  and  ammunition  which  he  cannot 
take  with  him ;  also  as  a  safe  place  for 
his  sick  and  wounded.  It  may  be  any 
spot  as  long  as  it  is  out  of  danger,  and 
affords  in  case  of  disaster  a  safe  place  of 
retreat.  Colonel  Macdougall,  in  his 
'Theory  of  War,'  explains  that  the  "  base 
of  operations  "  is  "  the  point,  line,  or  dis- 
trict from  which  an  army  starts,  and 
from  which  all  its  reinforcements  and 
supplies  proceed,  when  it  is  committed 
in  a  campaign.  It  may  be  a  single 
town ;  it  may  be  a  frontier  line  of  any 
length ;  or  a  line  of  sea-coast,  if  ihe  army 
possesses  the  command  of  the  sea ;  or  it 
may  be  a  district  of  a  country  having 
bre»dth  as  well  as  length.  Whatever 
be  its  nature,  it  must  be  such  that  the 
army   retreating    upon    it,  in    case    of 


disaster,  shall,  on  reaching  it,  find  succour 
and  satety." 

Base  Bing — In  smooth-bored  ordnance, 
the  ring  which  encircles  the  breech, 
connected  with  the  body  of  the  gun  by  a 
concave  moulding,  termed  the  base-ring 
ogee. 

Bashi-baioiiks — Irregular  troops  in 
the  pay  of  the  Sultan  of  Turkey.  A 
body  of  these  men  was  raised  during 
the  Crimean  War  by  the  late  General 
Beatson,  of  the  Indian  Army,  to  assist  in 
the  operations  of  the  war,  but  the  war 
was  concluded  before  the  men  were  ready 
for  service. 

Basil — Tanned  sheep-skin,  used  by 
saddlers  and  book-binders. 

Basiliske — ^A  large-bored  gun  of  great 
weight,  used  in  the  sixteenth  century. 

Basket — The  name  given  to  the  leather 
guard  round  the  handle  of  fencing  or 
single  sticks.  The  leather  of  condemned 
poaches  is  often  applied  to  this  purpose. 

Basket  Hilt— The  hilt  of  a  sword, 
so  made  as  to  contain  and  guard  the 
whole  hand. 

Bastion — In  fortification,  a  work 
generally  constructed  at  the  salient  an- 
gle of  the  polygon,  consisting  of  two 
faces  and  two  flanks.  The  leading 
principle  in  the  construction  of  a  bastion 
is,  that  every  part  of  it  should  be  de- 
fended by  the  flanking  fire  of  some  other 
part  of  the  works.  It  is  composed  of 
a  large  mass  of  earth  excavated  from  the 
ditch,  and  revetted  towards  the  country 
with  masonry.  Bastions  are  of  two 
kinds,  full  and  empty.  A  full  bastion  is 
when  its  interior  surface  is  on  a  level 
with  the  rampart.  An  empty  bastion, 
when  the  interior  ground  is  lower  than 
the  rampart.  The  Italians  are  stated  to 
be  the  inventors  of  the  bastion  system, 
and  though  this  has  been  disputed,  the 
Italians  seem  to  have  taken  the  lead  in 
the  art  of  fortification,  as  in  every  other. 
San  I^icheli,  a  native  of  Verona,  an 
architect  of  great  celebrity,  was  one  of 
the  first  military  architects  who  made 
use  of  the  angular  or  true  bastion,  if  not 
the  actual  inventor  of  it. 

Bastioned  Lines — Consist  of  bastioned 
fronts  joined  to  one  another.  As  shown 
in  the  work,  *  Instruction  in  Fortifica- 
tion, &c.  at  the  Royal  Militaiy  Academy, 
Woolwich,'  this   kind  of*  trace  is  co\i- 
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sidered  inapplicable  on  irregular  ground, 
as  the  time  and  labour  involved  is  exces- 
sive, and  is  only  recommended  for  con- 
tinued lines  where  the  space  to  be  de- 
fended is  very  restricted,  and  the  site  is 
nearly  level. 

Baston — A  foi-midable  club  which  was 
used  as  a  war-club  in  the  early  Norman 
battles.  It  was  not  an  unusual  weapon 
at  that  period,  and  seems  to  have  been 
the  precursor  of  the  iron  mace  of  the 
middle  ages. 

Bat — Originally  the  name  of  a  kind  of 
pack-saddle  used  for  carrying  baggage  on 
service ;  hence,  the  horse  was  called  a  bat- 
horse. 

Bat-horses — Baggage  horses  or  mules 
for  carrying  oflScers'  baggage  on  service. 
The  ammunition  and  regimental  stores 
are  also  so  carried  when  carts  are  not 
procurable. 

Bat-men — Were  originally  servants 
hired  in  war  time  to  take  care  of  the 
horses  belonging  to  a  train  of  artillery, 
battery,  baggage,  &;c.  Men  who  are 
excused  regimental  duty  for  the  specific 
purpose  of  attending  to  the  horses  belong- 
ing to  officers  are  also  called  bat-men  or 
bor-men. 

Batardeau — In  fortification,  a  wall, 
7  or  8  feet  thick,  which  crosses  the  ditch 
at  the  salient  angle  of  the  bastion. 
There  is  a  sluice  in  the  middle  and  a 
turret  upon  the  top,  to  prevent  persons 
crossing.  For  field  works  it  is  composed 
of  piles,  planks,  &c. 

Bath,  Order  of  the — As  explained  in 
Brande  and  Cox*s  *  Dictionary  of  Science 
and  Literature,*  a  British  order  of  knight- 
hood. On  the  day  of  his  coronation, 
Henry  IV.  conferred  the  dignity  of  knight- 
hood on  forty-six  esquires,  who  had 
watched  during  the  previous  night,  and 
bathed  themselves  in  pursuance  of  a 
very  ancient  custom  derived  from  the 
usages  of  the  Franks.  The  custom  of 
making  knights  under  the  circumstances 
mentioned  was  discontinued  after  the 
coronation  of  Charles  II.,  but  George  II. 
re-instituted  the  order.  It  consists  of 
three  classes,  G.C.B.,  K.C.B.,  and  C.B. 
This  order,  which  is  the  second  order  in 
rank  in  England,  the  first  being  the 
Garter,  is  now  extended  to  civil  as  well  as 
military  men.  The  colour  of  the  ribbon  is 
red  for  the  senflces,  and  blue  for  civilians. 


Baton — A  truncheon  or  staff  conferred 
upon  field  marshals  as  a  symbol  of 
authority.  The  soldiery  of  Bonaparte, 
filled  with  success  and  with  the  revolu- 
tionary spirit  of  the  age,  looked  on  the 
highest  posts  in  the  republican  armies  as 
prizes  to  be  grasped.  It  has  been  said, 
with  florid  metaphor,  that  the  meanest 
conscript  from  a  Swiss  canton  marched 
with  a  marshal's  baton  in  his  knapsack. 
The  name  is  also  given  to  the  staff  car- 
ried by  the  drum-major  of  an  infantry 
regiment. 

Batta — ^An  Indian  term,  implying  field 
allowances,  which  were  granted  formerly 
to  troops  in  India  in  addition  to  their 
regimental  pay ;  this  was  called  full  batta. 
Half-batta  was  half  this  allowance,  and 
was  paid  to  officers  serving  at  the  presi- 
dency towns,  and  within  200  miles  of 
them — ^full  batta  being  given  to  officers 
beyond  that  distance.  There  is  no  such 
distinction  in  name  now  as  half-  and  full 
batta  in  the  pay  of  the  officers,  though 
in  reality  officers  of  the  several  staff  corps 
in  India  only  receive  half-batta,  the  dif- 
ference being  made  up  in  their  allowances. 
Officers  of  British  regiments  receive  full 
batta  wherever  they  may  be.  • 

Battalion— A  body  of  infantry  of  the 
maximum  strength  to  *be  efficiently 
handled  and  commanded  in  action  by  one 
officer,  and  considered  the  tactical  unit 
of  infantry.  The  strength  of  a  batta- 
lion is  about  the  same  in  most  armies, 
viz.  a  thousand  men.  In  the  British 
service  it  rarely  exceeds  nine  hundred, 
and  then  only  when  sent  on  foreign  ser- 
vice ;  the  home  complement  is  about  six 
hundrel.  A  body  of  men  of  the  above 
strength  is  commanded  by  a  lieutenant- 
colonel,  and  familiarly  known  to  the 
British  public  as  a  regiment.  In  some  ot 
the  continental  armies  a  regiment  consists 
of  several  battalions,  and  even  in  the 
British  army  many  of  the  regiments 
have  two  battalions,  one  has  three,  and 
the  rifle  regiments  four ;  but  they  are 
quite  independent  of  each  other,  and  have 
each  a  separate  commanding  officer  and 
a  separate  cadre. 

Batter,  To — In  the  operations  of  a  siege, 
to  fire  continuously  at  a  revetment  with 
the  object  of  breaching  it. 

Batter — In  fortification,  the  backward 
slope  of  a  revetment  or  retaining  wall. 
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Batter-head— The  flesh  of  a  drum 
on  which  the  drammer  applies  his  stick. 

Batteries  of  PositioiL— Consist  of  the 
25-pr.  and  40-pr.  M.L.R.  guns.  These 
guns  are  intended  as  light  siege  guns,  as 
well  as  guns  of  position. 

Battering  Charges — In  the  service  of 
artillery-  there  are  two  classes  of  cart- 
ridges, battering  and  full.  The  first 
is  used  with  Palliser  projectiles,  and  only 
under  certain  circumstances  with  com- 
mon shell ;  the.  second  is  the  ordinary 
charge  used  with  common,  double,  shrap- 
nel shell,  and  case  shot.  The  powder 
used  would  be  pebble  for  all  battering 
charges,  and  for  full  charges  of  40  lbs. 
and  upwards. 

The  reason  why  pebble  powder  is  now 
used  with  all  large  guns  instead  of 
ordinary  powder  is  explained  as  follows  : 
^  that  the  pressure  on  the  gun  is  much 
less,  and  the  velocity  greater,  with  the 
former  than  the  latter.  This  increased 
Telocity  is  due  to  the  lower  pressure 
of  the  powder,  which  is  kept  up  longer 
in  the  bore  than  with  quicker  burning 
powder,  the  velocity  depending  upon  the 
pressure  and  the  space  over  which  it  is 
exerted." 

Batterixig-ram — Of  all  the  ancient  offen- 
sive weapons,  none,  it  is  stated,  were  so 
efficacious  as  the  battering-ram.  It  con- 
sisted of  a  long  pole  or  spar,  headed  with 
a  huge  mass  of  iron  or  brass,  usually 
shaped  like  the  head  of  an  animal,  from 
which  its  name  was  derived.  The  spar 
was  sometimes  mounted  on  wheels,  but 
more  frequently  suspended  by  cords  from 
a  triangle  of  stout  beams.  In  either 
case,  the  intention  was  to  impel  it 
violently  forward  against  an  opposing 
wall,  not  with  the  view  of  penetrating 
the  mass,  or  even  of  dislodging  a  portion 
by  its  immediate  shock,  but  to  generate 
a  vibration,  which,  continually  repeated, 
would  shake  the  strongest  walls  to  their 
foundation,  and  eventually  bring  them 
down. 

Battery — Signifies,  first,  generally, 
any  number  of  guns  grouped  and  in 
position  for  action;  secondly,  specially, 
the  unit  of  an  artillery  command,  as  a 
battalion  is  of  infantry,  or  a  squadron  of 
cavalry ;  thirdly,  any  work,  permanent  or 
temporary,  considered  merely  as  a  posi- 
tion for  a  group  of  guns. 


Movable  batteries  are  divided  into  two 
classes,  siege  and  field.  The  number  of 
guns  composing  a  siege  battery,  or,  as  it 
is  commonly  called,  a  siege  train,  depends 
on  the  service  it  is  likely  to  be  engaged 
in,  and  all  that  has  been  laid  down  on 
the  subject  has  been  the  minimum  or 
unit  strength  of  which  a  train  should  be 
formed,  which  can  be  multiplied  or  in- 
creased according  to  circumstances.  The 
proportion,  however,  that  the  several 
natures  of  ordnance  should  bear  to  each 
other  in  a  siege  train  has  been  fixed,  and 
will  be  found  under  the  head  of  Siege 
Artillery. 

Batteries  of  field  artillery  are  com- 
posed of  9-pr.  M.L.R.  guns,  of  six  guns' 
each,  for  horse  artillery  purposes,  and 
of  16-pr.  M.L.R.  guns  for  field  batteries. 
Mountain  batteries,  coinposed  chiefly  of 
7-pr.  rifled  guns,  are  also  included  under 
the  head  of  Field  Artillery. 

Under  the  third  head,  viz.  permanent 
or  temporary  batteries,  there  are  five 
descriptions,  viz.  cavalier,  elevated, 
sunken,  half  sunken,  and  screen.  A 
cavalier  battery  has  its  platform  for  the 
gun  carriage  above  the  level  of  the 
ground,  and  is  very  rarely  used.  An 
elevated  battery  has  the  platform  on 
the  level  of  the  ground.  A  sunken 
battery  is  excavated  below  the  ground 
line,  so  that  the  gun  can  range  just 
above  it.  A  half  sunken  battery  has 
both  an  interior  and  exterior  excavation 
to  furnish  earth  for  the  parapet,  A 
screen  battery  is  a  parapet  of  earth 
running  across  the  front  of  the  batteries 
and  thus  forming  a  screen.  As  in  future 
sieges  a  fire  of  heavy  rifled  artillery  may 
be  expected,  such  screened  parapets  of 
earth  will  be  found  to  be  very  protective 
and  of  the  greatest  use — 1st,  by  con- 
cealing the  battery  while  it  is  being 
constructed  ;  2nd,  by  intercepting  many 
shells  which  would  otherwise  reach  and 
explode  in  the  parapet  of  the  battery ; 
3rd,  by  making  it  more  diflicult  for  the 
artillery  to  judge  their  distance ;  and, 
4th,  by  supplying  a  lateral  communi- 
cation between  the  batteries. 

To  enable  the  gunners  to  direct  their 
guns  on  the  object  to  be  fired  at,  small 
openings  are  made  in  the  screens  corre- 
sponding with  the  embrasures  of  the 
batteries. 
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Battery,   Breaohing,  vide  Breaching 
Battery. 

Battery,  Coast,  vide  Coast  Battery. 

Battle — An  action  in  which  the  forces 
of  two  contending  armies  are  engaged  for 
the  accomplishment  of  some  great  object. 
In  preparing  for  the  attack  certain 
orders  of  battle  have  been  laid  down 
as  most  convenient  for  the  disposition  of 
the  troops  to  be  employed,  but  they 
vary  with  different  nations,  and  are  sub- 
ject to  the  accidents  of  ground,  the  posi- 
tion and  strength  of  the  defenders,  and 
the  object  in  view.  No  invariable  method 
of  attack  can  be  laid  down.  Napoleon's 
general  system  was  to  concentrate  the 
mass  of  his  force,  and  to  attack  at  that 
point  where  most  decisive  success  was 
to  be  obtained.  With  the  present  arms 
of  precision  the  order  of  battle  and 
manner  of  attack  would  be  somewhat 
modified,  as  is  shown  in  Colonel  Hamley's 
'  Operations  of  War '  they  were,  during 
the  Franco-Prussian  war;  nevertheless, 
the  main  principles  would  be  the  same  as 
of  old,  viz. — "  that  orders  of  battle  or  the 
most  appropriate  disposition  for  leading 
troops  into  action  should  possess  the  in- 
herent qualities  of  mobility  and  solidity. 
To  attain  these  two  objects,  troops  which 
are  to  remain  on  the  defensive  should  be 
partly  deployed  and  partly  in  column, 
sheltered  as  much  as  possible  by  the 
natural  or  the  artificial  advantages,  such 
as  shelter  trenches  and  the  inequalities  of 
the  ground.  The  corps  destined  to 
attack  a  decisive  point  should  be  dis- 
posed into  two  battalions  formed  into 
columns,  not  too  deep."  The  attack 
should  commence  with  an  overwhelming 
fire  of  artillery. 

The  orders  of  battle  as  adverted  to  are 
reducible  to  three,  each  subject  to  some 
modifications : — 

"First. — ^The  simple  parallel  order,  or 
that  where  the  hostile  forces  face  each 
other  in  parallel  lines,  to  advance  or 
receive  the  attack.  In  these,  accident  or 
some  condition  of  superiority  in  courage, 
artillery,  or  discipline,  decides  the  con- 
ttet,  and  not  the  capacity  of  the  com- 
manding general. 

"  Secondly. — Where  no  other  combina- 
tions are  practicable,  there  is  the  second 
order,  or  that  with  parallel  lines  reinforced 
upon    one    extremity.     To    this    class, 


especially  if  dispositions  with  an  angle  to 
the  front  or  rear  are  included,  most  of 
the  great  victories  of  ancient  and  modem 
times  may  be  ascribed ;  for  although  it 
is  not  the  most  perfect  in  theory,  it  is 
the  most  constantly  applicable  in  prac- 
tice, under  almost  every  possible  charac- 
ter of  ground  or  counter-disposition  of 
the  enemy. 

"  Thirdly.— The  oblique  order  of  battle 
is  the  third  and  the  best  class  of  tactical 
dispositions ;  but  in  .the  application, 
great  simplicity  of  combination  is 
necessary,  and  great  prudence  in  the 
execution.  Against  a  manoeuvring  army 
well  commanded,  it  will  always  be 
difficult  to  apply  it ;  but  when  pro- 
duced, the  effect  is  instantaneous  and 
decisive ;  it  is  the  triumph  of  dis- 
cipline and  of  grand  manoeuvre." — Aide 
M^moire. 

The  following  is  taken  from  Colonel 
Macdougall's  *  Theory  of  War,*  on  the  sub- 
ject of  orders  of  battle : — "  A  line  of  battk 
may  be  straight  or  it  may  be  curved  either 
concavely  or  convexly  towards  the  enemy. 
Of  these  three  orders,  the  convex  towards 
the  enemy  is  best  as  a  general  rule, 
because  the  flanks,  which  are  the  most 
vulnerable  points,  are  the  farthest  re- 
moved from  attack;  the  enemy,  in 
marching  to  assail  either  flank,  exposes 
his  own  more  than  if  the  defenders  occu- 
pied a  straight  line.  The  general  disad- 
vantage attaching  to  this  order  is  that 
the  fire  of  the  position  is  divergent.  Of 
the  two  remaining  orders  the  concave  is 
the  worst,  because  the  flanks  are  most 
exposed  to  the  attack.  The  general 
advantages  of  this  order  are,  that  an 
enemy  advancing  against  the  centre 
exposes  both  his  flanks  more  than  if 
the  defenders  occupied  a  straight  line, 
and  the  fire  of  the  position  is  con- 
vergent." 

Blttle-aze — A  military  weapon,  not 
now  in  use.  It  was  employed  from  the 
earliest  times  by  the  Saxons.  It  is  stated 
in  the  *  Text-book  for  Musketry '  that  the 
battle-axe  was  used  by  the  inhabitants  of 
Britain  upwards  of  1100  B.C.;  it  was 
then  made  of  fiint.  When  the  Romans 
invaded  Britain  under  Julias  Csesar, 
55  B.C.,  the  battle-axe  was  made  of 
bronze — the  change  to  steel  took  place 
shortly  after  the  invasion,  viz.  in  A.D.  78. 
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It  appears  to  have  done  great  execution 
in  battle  in  breaking  in  pieces  the  coats 
of  mail  and  steel  casques  of  the  Normans. 
The  Lochaber  axe  is  well  known  as 
haying  been  a  formidable  weapon  in  the 
hands  of  the  Scottish  Highlander. 

BatUements — ^The  indentures  in  the 
tops  of  old  castles  and  fortified  walls,  or 
other  buildings,  in  the  form  of  embra- 
sures, for  the  greater  convenience  of 
firing  or  looking  through. 

Baudriekf  or  Baldric — ^The  name  given 
to  the  sash  worn  by  jeomen  and  by  cross- 
bow men,  as  well  as  archers,  in  the  early 
part  of  the  fifteenth  century. 

Baulks — In  pontooning,  small  beams, 
the  ends  of  which,  bored  with  bolt-holes, 
rest  upon  the  saddles  between  the  cleats, 
to  which  they  are  secured  with  iron-bolts. 

Baume's  Fluz — Consists  of  3  parts  of 
nitre,  1  part  of  sulphur,  and  1  part  of 
sawdust,  as  given  in  Abel  and  Bloxam's 

*  Handbook  of  Chemistry.'  This  flux  is 
capable  of  inducing  the  fusion  of  dififbrent 
metals,  partly  on  account  of  the  heat 
evolved  by  deflagration,  and  partly 
because  it  converts  a  portion  of  the 
metal  into  a  more  fusible  sulphide. 

Bayonet — ^A  short  sword  or  triangular- 
shapcMi  dagger,  fitted  on  to  the  muzzle  of  a 
firelock  ;  in  this  position  the  bayonet  gives 
the  soldier  increased  means  of  offence  and 
defence.  The  name  is  said  to  be  derived 
from  the  town  of  Bayonne,  in  France, 
where,  it  is  stated,  it  was  first  invented. 
The  original  bayonet  was  nothing  more 
than  a  blade  of  steel  fastened  to  a  helve 
of  wood,  which  was  thrust  into  the 
barrel ;  by  this  means  the  musket  could 
neither  be  loaded  nor  fired  conveniently ; 
to  remedy  this  defect,  an  elbow  and  socket 
were  given  to  it,  and  the  result  was  the 
present  mode  of  attaching  the  bayonet. 
This  alteration  took  place  somewhere 
about  the  close  of  the  seventeenth  century. 
The  firet  regiment  which  appears  to  have 
had  the  bayonet  attached  to  its  musket 
is  the  Grenadier  Guards,  so  far  back  as 
the  year  1693.  It  is  stated  by  Macaulay 
that  in  consequence  of  the  awkward 
mode  of  attaching  the  bayonet,  the  English 
lost  the  battle  of  Killiecrankie,  as  the 
Highlanders  were  upon  the  troops  before 
they  could  convert  their  firelocks  into 
pikes. 

•  BMkffir — ^A  precipitating  vessel  made 


of  glass,  having  a  small  beak  or  spout.  It 
is  used  in  chemical  operations. 

Beam — A  horizontal  piece  of  iron  or 
timber,  used  to  resist  a  force  or  weight ; 
as  a  tie-beam,  when  it  acts  as  a  string  or 
chain,  by  its  tension ;  as  a  collar  beainy 
when  it  acts  by  compression ;  as  a  bres- 
summer,  wh^n  it  resists  a  transverse 
insisting  weight. 

Beam — In  steam  engines,  a  large  lever 
turning  upon  a  centre,  and  forming  the 
medium  of  communication  between  the 
piston  rod  and  the  crank  shaft. 

Beam  Carriage — In  artillery,  that  part 
of  a  gun-carriage  included  between  the 
breast  and  trail-point.  In  the  O.P.  field 
carriages,  the  beam  is  formed  of  a  solid 
block  of  wood,  if  timber  of  sufficient 
scantling  can  be  obtained ;  but  if  not 
procurable,  it  is  formed  of  two  pieces 
tabled  one  into  the  other.  In  this  form 
it  is  called  a  block-trail  carriage.  For- 
merly, light  field  carriages  consisted  of 
two  tg*ackets  fastened  together  by  tran- 
soms ;  but  this  form,  though  it  possessed 
strength,  was  found  to  be  awkward  and 
unhandy  for  quick  manoeuvring ;  the 
block-trail,  therefore,  was  substituted  for 
all  light  field  carriages,  and  has  been 
also  adopted  for  certain  siege  carriages. 

Since  the  introduction,  however,  of 
wrought-iron  guns  into  the  service,  the 
bracket  pattern  has  been  re-introduced, 
and  the  carriage,  which  is  made  of 
wrought  iron,  has  the  brackets  and  trail 
in  one. 

The  present  pattern  of  iron  carriages  is 
not  yet  universal  in  the  service,  but  will 
be  so  in  the  future. 

Beam  Scale  —A  simple  lever,  the  arms 
of  which  are  equal.  At  the  end  of  each 
arm  a  scale  board  is  suspended  by  chains. 
Scales  of  this  nature  were  and  are  still 
to  some  extent  used  for  weighing  certain 
stores  in  the  different  departments  of  the 
army.  The  mode  of  eliminating  the  error 
in  scales  is  to  place  the  body  in  one  scale 
and  counterpoise  it  by  weights  in  the  op- 
posite scale ;  then  remove  the  body  and 
replace  it  by  known  weights,  until  the 
equilibrium  is  restored.  The  sum  of  the 
latter  weights  will  be  that  of  the  body 
required. 

Bearers,  Shot — Iron  carriers  used  with 
S.B,  guns  for  bringing  hot  shot  from  the 
furnace  to  the  gun.    They  are  m&d«  ^i 
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wrought  iron,  and  have  three  handles. 
Implements  used  for  lifting  the  heavier 
natures  of  rifled  prpjectiles  are  also 
termed  "  shot  bearers." 

Bearing — In  carpentry,  the  clear  dis- 
tance between  the  supports  of  a  beam. 

Bearing  —In  machinery,  that  part  of  a 
shaft  or  spindle  which  is  in  contact  with 
the  supports. 

Bearing — In  surveying,  the  direction 
of  an  object  with  reference  to  any 
meridian  line,  or  the  angle  formed  at 
the  point  of  observation  between  the 
meridian  line  (generally  the  magnetic) 
and  the  object. 

Bearskin  Gaps — A  military  head  dress 
worn  by  the  foot  guards.  Originally  the 
fusilier  regiments  wore  bearskin  caps 
somewhere  about  the  year  1805. 

Beat  of  Drum — ^As  explained  in  *  Cham- 
bers's Encyclopaedia,'  is  a  signal  or 
instruction  conveyed  by  a  particular 
mode  of  drum-beating.  It  is  an  audible 
semaphore,  a  telegraph  that  speaks  to  the 
ear  instead  of  the  eye.  There  are  many 
varieties  of  beats  known  by  the  names 
of  the  generale,  the  reveille,  the  assemhly, 
the  foot-march,  the  grenadiers*  march^ 
the  retreat^  the  taptoo  or  tattoo,  the 
call-to-armSy  the  pioneers*  call,  the  ser' 
geants*  call,  the  drummers*  call,  the 
chamade,  the  rogues*  march,  the  long 
roll,  &c.,  but  many  are  now  in  disuse. 
Some  of  the  same  instructions  or  com- 
mands are  also  given  by  the  bugle,  and 
some  by  the  trumpet. 

Beat  a  Betreat,  To — Means  simply  to 
fall  back  or  retreat  before  an  enemy. 
Beating  the  retreat  is  a  beat  of  the  drum 
at  nightfall. 

Beating  Orders — Are  instructions  or 
orders  given  to  recruiting  parties  before 
they  leave  the  head-quarters  of  their  regi- 
ment; they  are  obtained,  on  application, 
by  commanding  officers  from  the  Secre- 
tary of  State  for  War.  When  recruiting 
parties  are  quartered  in  places  where 
a  superintending  officer  is  stationed,  they 
are  to  deposit  their  beating  orders  with 
him. 

Bed — In  artillery,  the  frame  or  rest 
on  which  mortars  are  placed  and  fired 
from.  Mortars  have  travelling  carriages, 
which  are  attached  to  a  limber.  In 
battery  the  carriage  is  unlimbered,  the 
wheels  removed,  and  the  body  laid  flat 


upon  the-  ground.  Mortar  beds  for  the 
larger-sized  mortars,  viz.  the  13-,  10-, 
and  8-inch  land  service,  are  made  of  iron, 
and  the  smaller  of  wood,  viz.  the  5^-  and 
4J-inch.  Mortars  are  elevated  by  means 
of  quoins. 

Beech-tree— Only  one  species  (Fagus 
sylvatica)  is  common  to  Europe.  In 
^England,  the  Buckinghamshire  and  Sussex 
beech-trees  are  esteemed  the  best.  The 
colour  of  the  wood  is  whitish  brown,  of 
a  uniform  texture  and  closeness.  It  is 
considered  to  be  almost  chemically  free 
from  foreign  matters.  It  is .  used  in  the 
manufacture  of  fuzes,  and  no  wood  has 
yet  been  found  equal  to  it  for  that  pur- 
pose. It  is  also  valuable  for  wooden 
types  in  printing. 

Beegah — An  Indian  term.  A  measure 
of  land. 

One  beegah  =  20  cottahs. 

One  cottah,  or  16  chuttacks  =  720 
square  feet. 

BefEh)i,  or  Belfrey — The  name  of  a 
movable  tower  used  in  the  military 
sieges  of  ancient  and  mediaeval  times. 
When  a  town  was  to  be  besieged,  a  mov- 
able tower  as  high  as  the  walls  was 
brought  near  it ;  and  this  tower  was  the 
beffroi.  It  was  divided  into  several  stages, 
in  each  of  which  were  bowmen,  sling- 
ers,  and  the  beffroi  men ;  the  tower  was 
provided  with  wheels,  which  enabled  it 
to  be  brought  into  a  proper  position.  It 
is  supposed  by  some  ancient  writers  thai 
our  word  belfrey,  given  to  a  bell-tower, 
was  derived  from  this  warlike  machine. 
(  Vide  *  Chambers's  Encyclopaedia.') 

Belligerent — Waging  war.  Hence  any 
two  or  more  countries  at  war  with  each 
other  are  termed  belligerents. 

Bellows — ^An  instrument  or  machine 
for  blowing  a  fire.  There  are  several 
sizes  of  bellows,  which  are  commonly 
used  in  arsenal  workshops.  A  portable 
bellows  is  attached  to  each  artillery  bat- 
tery forge  cart.  The  principle  of  the 
bellows  is  this,  that  it  attracts  or  draws 
in  the  air  by  means  of  a  valve,  com- 
presses it,  and  expels  it  with  great  force 
through  the  nozzle.  The  larger  nature 
of  bellows  is  formed  of  upper,  middle, 
and  lower  boards,  which  are  connected 
by  strong  leather;  the  smaller  of  only 
two  boards.  The  valve  is  situated  in  the 
under-board  of  each,  and  there  Is  also  a 
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valve  in  the  intermediate  boards  of  the 
larger  size,  the  object  of  this  being  to 
give  a  continued  instead  of  an  in- 
termitting blast,  as  in  small  bellows. 
The  larger-sized  bellows  are  driven  by 
steam. 

Belting — Straps  nsed  in  driving  ma- 
chinery. They  are  made  generally  of 
buffido  hide,  as  it  is  stronger  and  more 
durable  than  muj  other  hide,  but  there  is 
beltings  made  of  other  kinds  of  material. 
Very  good  belting  leather  is  manufac- 
tured at  the  government  tannery,  Cawn- 
pore,  in  the  North-West  Provinces  of 
India,  and  which  is  used  in  the  govern- 
ment factories  in  that  country. 

Ben  or  Yen  Teak  {Lagerstrwmia 
microcarpd) — A  tree  which  grows  in  the 
Annamallay  Forest  in  Southern  India. 
It  is  not  so  strong  or  durable  as  teak. 
It  is  used  in  arsenal  workshops  in  the 
Bombay  Presidency  for  packing  cases, 
treasure  boxes,  and  other  common  pur- 
poses. 

Bendie  (IJ^spesiapopulneay—A  wood 
known  on  the  Bombay  side  of  India,  and 
vsed  in  the  gun-carriage  factory  for 
spokes  of  wheels. 

Bengal.  light — ^A  blue  light,  composed 
of  saltpetre,  sulphuret  of  lead,  and 
sulphur,  in  the  proportions  of  6,  1 ,  and 
2  ;  it  is  remarkable  for  its  clearness  and 
brilliancy,  and  can  be  seen  for  many 
miles.  It  is  onlj  issued  if  specially  re- 
quired. 

Benn-T-In  fortification,  a  level  narrow 
sfiace  a  few  feet  wide  (depending  on  the 
nature  of  the  soil)  between  the  foot  of 
the  parapet  and  the  scarp  of  the  ditch, 
to  prevent  the  mass  of  earth,  of  which 
the  parapet  is  made,  from  sliding  into 
the  ditch.  In  firm  soils,  the  berm  may 
be  only  from  18  inches  to  2  feet  wide, 
but  in  marshy  soils  may  require  to  be  as 
wide  as  6  feet. 

Besiege,  To — ^To  attack  or  invest  a 
place. 

Besieged — ^Those  attacked  when  shut 
up  within  a  fortress. 

Besieger — ^The  attacking  party. 

Beton — The  French  name  for  concrete 
which  is  used  under  water. 

Bev^  (}ear — In  mechanics,  denotes  a 
species  of  wheel-work  where  the  axis  or 
shaft  of  the  leader,  or  driver,  forms  an 
sngle  with  the  axis  or  shaft  of  the  fol- 


lower to  be  driven.  '  In  practice,  it  is 
requiitite  to  have  finite  and  sensible  teeth 
in  bevel  gear.  These  are  made  similarly 
to  those  of  spur  gear,  except  that  in  the 
latter  they  are  parallel,  while  in  bevel 
gear  they  diminish  in  length  and  thick- 
ness in  approaching  the  apex  of  the  cone ; 
the  teeth  are  of  any  breadth,  according 
to  the  strength  required. 

Bevel  Wheel — A  wheel  having  teeth 
formed  so  as  to  work  at  an  angle  either 
greater  or  less  than  half  a  right  angle. 

Bevelled  Handspike— A  handspike 
made  of  wood  the  end  of  which  is  sloped 
off  at  an  obtuse  angle. 

Bheestie — An  Indian  term  for  a  water* 
carrier.  The  word  is  derived  from  the 
Persian  behisht^  heaven,  or  delight,  pro- 
bably with  reference  to  the  satisfying 
qualities  of  water  to  the  thirsty  man. 
bheesties  are  attached  to  all  regiments 
in  India,  whether  in  barracks  or  on  the 
narch. 

•  Bilmlous  Paper— Blotting  paper,  or 
paper  which  has  the  property  of  drink- 
ing in  or  absorbing  moisture.  Swedish 
bibulous  paper  is  the  best  for  chemical 
filters. 

Bickford*s  Fuse,  vide  Fuze. 

Bight — The  double  part  of  a  rope 
when  folded,  in  contradbtinction  to  the 
ends. 

Bildars — A  name  given  to  a  certain 
class  of  natives  in  India,  who  are  enter- 
tained as  a  part  of  the  establishment  of 
a  camp  or  of  a  siege  train  on  the  march, 
for  the  purpose  of  clearing  the  camp 
of  filth  and  dirt,  or  cutting  down  brush- 
wood in  and  around  the  camp. 

Bill-hook — ^An  intrenching  tool  used 
for  cutting  down  and  clearing  jungle^ 
branches  of  trees,  stuff  for  gabions, 
fascines,  &c. 

Billed — A  term  exclusively  confined 
to  the  Foot  Guards.  It  means  that  a 
man's  name  is  placed  in  the  list  or  bill 
of  those  who  are  to  undergo  drill  and 
confinement  to  barrack.  Hence  a  ^*  billed 
man,"  " seven  days*  bill,"  "billed  up." 
(Knollys.) 

Billet — A  billet  is  a  document  re- 
quiring a  householder  to  receive  a  soldier 
or  soldiers,  including  officers,  with  their 
horses.  Only  innkeepers  and  licensed 
victuallers  are  liable  to  have  troops 
billeted  on  them.     They  are  bound  to 
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provide  for  the  accommodation  of  horses, 
and  to  supply  them  with  10  lbs.  of  oats, 
12  lbs.  of  hay,  and  8  lbs.  of  straw,  re- 
ceiving for  each  horse  Is.  9d.  per  day. 
In  Great  Britain  a  soldier  on  the  march, 
and  during  two  days'  halt  at  any  in- 
termediate place,  and  for  the  day  of 
arrival  at  destination,  is  entitled  to  be 
furnished  with  a  hot  meal,  consisting  of 
IJ  lb.  of  meat  previous  to  being  dressed, 
1  lb.  of  bread,  1  lb.  of  vegetables,  2  pints 
of  small  beer,  vinegar,  salt,  and  pepper, 
for  which  lOd.  is  to  be  paid,  and  a  bed, 
for  which  2^d.  is  to  be  paid.  A  soldier 
billeted  in  Ireland,  and  when  billeted  in 
Great  Bntain,  except  when  on  the  march, 
is  entitled  to  bed,  candle,  vinegar,  salt, 
the  use  of  fire,  and  the  necessary  utensils 
for  dressing  and  eating  his  food.  For 
such  accommodation  4d.  per  diem  is  paid. 
Billets  are  made  out  by  the  constable  of 
the  parish.    (Knollys.) 

Billeting — The  temporary  quartering 
of  officers  and  soldiers  in  the  houses  of 
the  inhabitants  of  any  town  or  village. 
The  Articles  of  War  detail  the  houses 
upon  which  this  duty  is  imposed. 

Billets — ^Timber  in  logs,  or  in  the 
rough. 

Bit,  Boring — An  instrument  used  in 
boring  out  the  interior  of  cast  ordnance. 
In  this  bit  the  parallel  shaft  of  the  boring 
bar  slides  accurately  in  a  groove,  exactly 
parallel  with  the  bore  of  the  gun ;  the 
cutting  blade  is  a  small  piece  of  steel 
affixed  to  the  end  of  the  half  round  block, 
which  is  either  entirely  of  iron  or  partly 
of  wood,  and  the  cut  is  advanced  by  a 
rack  and  pinion  movement,  actuated 
either  by  the  descent  of  a  constant 
weight,  or  by  a  self-acting  motion  de- 
rived from  the  prime  mover.  For 
making  the  spherical,  parabolical,  or 
other  termination  to  the  bore,  cutters  of 
corresponding  forms  are  affixed  to  the 
bar. 

Bit,  Bridoon — The  snaffie  and  rein  of 
a  military  bridle,  which  acts  indepen- 
dently of  the  bit,  at  the  pleasure  of  the 
rider.  This  bit  has  been  fitted  with  one 
ring,  two  links,  and  a  spring  hook  on 
each  side,  instead  of  T's  and  links  as 
hitherto. 

Bit,  Garb — Two  kinds  are  used  in  the 
artillery,  one  for  the  mounted  non- 
commissioned   officers   and   detachments 


of  artillery,  the  other  for  the  harness 
bridle. 

Bit,  Spiral — A  gun  implement  used 
for  clearing  the  vents  of  ordnance  when 
choked,  after  the  gan  drift  has  failed  to 
do  so. 

Bits,  Boaohing — Instruments  used  for 
boring  a  hole  in  the  vent  field  of  guns, 
to  receive  the  copper  plug,  or  bouch, 
through  which  the  veni," -is  afterwards 
drilled.  •  ^ 

Bitmnen — A  name  for  a  nnmber  >of 
inflammable  mineral  substances,  known 
under  the  names  of  naphtha,  mineral  tar, 
ashphalte,  &c. 

Bituminons  Goal — A  coal  which  bums 
with  a  smoky  fiame— such  as  Newcastle 
and  similar  varieties.  In  comparison 
with  anthracite  coal,  it  possesses  a 
smaller  quantity  of  carbon,  and  its  heat- 
ing qualities  are  less. 

Bivouac— From  Ws,  "double,**  and  the 
German  Wache^  "  a  guard.**  An  army  is 
said  to  bivouac  when  it  does  not  encamp 
at  night,  but  rests  in  the  open  air  un- 
covered, round  large  fires  in  the  win- 
ter. This  mode  of  resting  is  con- 
sidered by  no  means  unhealthy,  and  is  a 
very  desirable  one  when  concentrated  for 
immediate  action,  and  it  has  this  advan- 
tage over  tents  that  it  does  not  enable 
the  enemy  to  judge  the  strength  of  his 
adversary. 

Black  Hole — A  dark  room  in  which 
prisoners  or  soldiers  condemned  for  cer- 
tain offences  were  confined.  Ti^  term  is 
now  obsolete.  As  a  term  of  imprison- 
ment, the  name  will  be  familiar  to  all 
readers  of  Indian  history,  in  connection 
with  the  Black  Hole  in  Calcutta,  in 
which  so  many  of  our  countrymen  were 
confined   and  died   in   the  last  century. 

Black  Lead — A  name  given,  but 
erroneously  so,  to  graphite.  Black  lead, 
which  is  found  principally  at  Borradaile 
in  Cumberland,  is  used  largely  in  the 
manufacture  of  pencils. 

Black  Watch— The  42nd  Regiment  of 
the  Line,  and  known  as  one  of  the  most 
distinguished  corps  in  the  British  army. 
In  ^Chambers's  Encyclopaedia'  is  found  the 
following : — "  Black  Watch,  the  appella- 
tion given  to  certain  armed  companies 
employed  to  watch  the  Highlands  of 
Scotland.  The  term  black  arose  from  the 
dress  of  this  species  of  militia  being  com- 
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posed  of  tartans  of  dark  colours.  Some 
EUghianders  had  been  armed  by  govern- 
ment  as  early  as  1725,  when  General 
Wade  was  appointed  commander-in- 
chief  in  Scotland ;  bat  it  was  not  till 
about  1729  or  1730  that  the  companies 
assumed  a  regular  form.  The  companies 
were  six  in  number,  three  comprising  100 
men  each,  commanded  by  a  captain ;  and 
three  of  70  men  each,  commanded  by  cap- 
tain-lieutenants. Stationed  in  difi'erent 
parts  of  the  Highlands,  and  acting  inde- 
pendently of  each  other,  they  were  styled 
the  Independent  Companies  of  the  Black 
Watch."  "The  duties  of  the  Black  Watch 
were  to  enforce  the  disarming  act,  to 
orerawe  the  disafiected,  to  prevent  poli- 
tical meetings  of  a  seditious  kind,  and 
to  chaek  depredation  among  the  clans,  or 
on  the  Lowland  frontier.  After  being  of 
considerable  use  for  these  local  purposes, 
the  whole  of  the  companies  were  formed 
into  the  42nd  Regiment,  under  the  com- 
mand of  the  Earl  of  Crawford,  in  1739." 
This  regiment  greatly  distinguished  itself 
in  the  late  Ashantee  War,  as  it  has  done 
in  many  a  battle  field  in  most  parts  of 
the  world. 

Blackwood  (DaU)ergia  latifoliay-Th\a 
tree  grows  in  Southern  India  in  the 
Annamallay  Forest,  and  in  other  parts  of 
India  and  Burmah.  The  wood  is  close- 
grained,  strong,  flexible,  fibrous,  durable; 
and  of  a  deep  purple  colour.  It  is  used 
in  the  Bombay  Gun  Carriage  Agency  for 
beams,  cheeks,  axle-beds,  and  poles  of 
field  carriages. 

Blakeley  Chm — A  gun  invented  by 
the  late  Captain  Blakeley,  of  the  Koyal 
Artillery.  It  is  built  up  of  wrought-iron 
rings  or  hoops,  shrunk  around  a  cast-iron 
core.  The  gun  is  constructed  to  load 
at  tjie  muzzle,  thereby  securing  greater 
strength,  and  dispensing  with  what  was 
thought  the  questionable  advantages 
claimed  for  breech-loading  cannon.  This 
gun  was  largely  introduced,  at  one  time, 
into  the  Spanish  service.  The  shell  used 
in  connection  with  this  piece  is  of  cast 
iron,  with  six  buttons  of  zinc  arranged 
in  two  rows  around  the  cylindrical  part 
of  the  ball;  these  enter  the  grooves  in 
the  bore,  and  give  the  rotatory  motion  to 
Uie  projectile.  This  gun  is  not  in  the 
British  army. 

Blank   Cartridge — ^A    cartridge    con- 


taining only  powder.  It  is  used  for 
saluting  and  drill  purposes  with  guns 
and  small-arms. 

Blasting — The  rending  of  any  mass 
of  rock  or  masonry  by  means  of  some 
explosive  force,  such  as  gunpowder  or 
gun-cotton.  "  When  gunpowder  is  used, 
a  hole  is  bored  into  the  rock  or  masonry, 
the  diameter  of  which  varies  from  1 
to  6  inches.  This  hole  is  charged  with 
powder  and  well  tamped.  The  shortest 
distance  from  the  charge  to  the  nearest 
surface  of  the  rock  or  masonry  work,  is 
called  *■  the  line  of  least  resistance,'  and 
the  charge  is  calculated  with  reference 
to  it,  and  to  the  distance  apart  of  the 
blasts.  When  blasts  are  arranged  at  two- 
line  intervals,  that  is,  are  twice  as  far 
apart  as  the  length  of  the  line  of  the 
Mine  of  least  resistance/  the  charge 
varies  from  about  ^  to  ^  the  cube  of  the 
*  line  of  least  resistance.*  But  the 
nature  of  the  material  to  be  blasted  has 
of  course  considerable  influence  on  the 
size  of  the  charges,  and  no  absolute  rules 
can  be  laid  down  on  the  subject.  The 
tools  used  in  blasting  are  the  jumper ^ 
which  is  a  long  iron  crow-bar,  with  a 
swell  in  the  middle,  and  the  borer  and 
hammer.  There  is  also  a  tamping  bar 
and  needle  required — these  are  of  copper. 
When  the  hole  has  been  bored,  and  the 
charge  lodged,  the  tamping  needle  is 
inserted  in  the  hole,  and  the  process  of 
tamping  commenced ;  this  is  effected  by 
ramming  home  clay  and  the  chips  that 
have  been  taken  out  of  the  blast  hole,  by 
means  of  the  tamping  bar.  The  latter 
has  a  groove  in  it,  in  which  the  needle 
fits,  so  as  to  remain  undisturbed  while 
the  tamping  is  going  on.  When  this  is 
finished,  the  needle  is  carefnUv  extracted 
and  the  vent  thus  left  primed  with  pow- 
der."— Aide  Meinoire.  ""■ 

Blindage — A  temporary  bomb-proof 
or  splinter-proof  roofing,  constructed  of 
timber  and  the  like,  to  give  cover  to 
magazines,  batteries,  hospitals,  &c.  There 
are  several  modes  of  forming  a  blindage. 
There  is  the  single  blindage,  which  consists 
of  a  row  of  beams  leaning  against  a  wall 
or  parapet,  and  is  covered  with  fascines, 
earth,  or  sand  bags.  Then  there  is  the 
dovble  blindage,  made  of  two  sets  of 
beams,  covered  in  the  same  manner  as 
the  single  blindage,  leaning  against  each. 
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other  like  an  inverted  V.  A  blindage 
can  also  be  formed  bj  demolishing  the 
upper  floor  of  a  building,  and  covering 
the  next  floor  with  beams  or  any  kind  of 
protection  that  can  be  got  hold  of.  In 
fact  a  blindage  can  be  formed  in  various 
ways,  according  to  the  means  of  construc- 
tion at  hand. 

BUnds — Shutters  of  an  embrasure ; 
they  are  musket-proof,  and  at  a  siege,  at 
the  discretion  of  the  officer  command- 
ing the  artillery,  are  made  up  by 
the  engineer  department  from  materials 
available  on  the  spot.  In  the  Crimea, 
coils  of  rope  run  round  the  chase  of  the 
gun  were  used  in  addition  to  the  ordinary 
blind,  to  protect  the  gunners  from  the 
fire  of  riflemen  when  laying  the  gun. 
(  Vide  Mantlets.) 

Blind  Shells— Shells  which  do  not  ex- 
plode on  impact,  or  at  the  time  it  is  in- 
tended they  should.  Several  causes  are 
attributed  to  this  defect,  among  them  the 
imperfect  manufacture  of  the  fuze,  the 
insecure  manner  of  fitting  it  in  the  shell, 
shrinkage  of  the  composition,  whereby 
the  fuze  is  unable  to  act,  and  con- 
sequently does  not  ignite,  and  various 
other  causes. 

Blistered  Steel— Malleable  iron,  sub- 
jected to  the  process  of  cementation, 
whereby  the  iron  absorbs  carbon.  After 
being  exposed  for  some  days  to  the  fire, 
the  bars  become  covered  with  blisters, 
apparently  from  the  expansion  of  the 
minute  bubbles  of  air  within  the  metal, 
hence  its  name.  In  this  state  it  is  not 
much  used,  except  for  welding  to  iron. 
By  certain  processes,  it  is  made  from  this 
state  either  into  shear  or  cast  steel,  and 
is  employed  in  the  manufkcture  of  files, 
tools,  and  ^other  articles  comprehended 
under  therterm  harduoare, 

BloolK^When  two  or  more  pulleys  are 
placed  beside  each  other  in  the  same  sheaf 
and^tipon  the  same  axis,  this  combination 
of  pulleys  is  called  a  hhck.  Two  blocks 
/  are  commonly  used  at  the  same  time : 
the  one  attached  to  a  fixed  point ;  the 
other  to  the  weight,  and  moving  with 
it;  they  are  used  for  the  purpose  of 
changing  the  direction  of  ropes  and  gain- 
ing power.  For  military  purposes  blocks 
are  usually  made  of  wood.  All  pulleys 
are  encompassed  by  one  common  rope, 
passing  from  one  block  to  another,  one 


of  the  ends  of  the  rope  being  attached 
to  one  of  the  blocks,  whilst  the  other 
is  drawn  by  the  power.  By  means  of 
this  system  or  combination  of  pulleys, 
which  is  called  a  tackle, 

P :  W : :  1 :  number  of  parts  of  the 
cord  passing  over  the  movable  block. 

There  are  two  descriptions  of  blocks, 
the  Admiralty  and  Bothway's  blocks. 

Blockade — In  a  military  sense,  implies 
the  surrounding  of  a  place  with  different 
bodies  of  troops,  which  shut  up  the  avenues 
on  every  side,  and  prevent  all  ingress  or 
egress.  Paris,  in  the  war  of  1870,  is 
an  instance  of  this.  The  design  of  the 
blockade  is  either  to  bombard  the  place, 
and  so  cause  the  besieged  to  surrender, 
or  if  bombardment  is  not  resorted  to,  to 
oblige  those  who  are  shut  up  in  the  town 
to  consume  all  their  provisions^i'-.nd  by 
that  means  to  compel  them  to  surrender 
for  want  of  subsistence. 

Block-hoiiBe — A  small  /ortified  bar* 
rack,  loop-holed,  frequently  used  as  a  keep 
or  place  of  final  defence  in  a  field-work. 
A  properly  constructed  block-house 
should  have  a  ditch,  not  only  to  supply 
earth,  but  to  keep  the  enemy  from  ap- 
proaching near  enough  to  fire  the  timber 
of  the  block-house.  There  must  be 
always  fow  feet  of  well-rammed  earth 
on  the.  roof  to  resist  the  effect  of 
artillery. 

Block,  Tangent — ^A  patch  of  metal 
in  rear  of  the  base  ring  of  ordnance, 
into  which  the  tangent  scale  fits  or 
slides. 

Block  Tin — ^Tin  which  has  undergone 
refining,  either  by  liquation  or  poling^ 
when  it  is  run  into  blocks,  each  weigh* 
ing  about  3  cwt.  Tin  thus  treated 
is  found  to  form  in  the  melting  basin 
three  strata,  of  which  the  top  stratum  is 
most  pure,  the  bottom  most  impure,  and 
the  middle  of  average  purity.  The  best 
qualities  of  this  metal  are  the  Banca,  the 
Cornish,  and  the  Spanish  tin.  This 
metal  is  mixed  with  copper  to  form 
bronze. 

Block-trail — In  artillery,  that  pattern 
of  gun  carriage  the  trail  of  which  is 
formed  of  one  beam,  or  two  beams  tabled 
one  into  the  other.  It  is  stated  in  Lieut.- 
Colonel  Owen's  *  Modern  Artillerj '  that 
this  nature  of  carriage  was  invented  in 
1792  by  Sir  W.  Congreve.    It  has  now 
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been  superseded  in  onr  lately  constructed 
Inrrought-iron  carriages  by  the  bracket- 
trail. 

Bloosifield  Oxm — An  ordinary  cast- 
iron  gun,  with  a  charge  of  one-third  the 
weight  of  the  shot.  It  has  firom'lf  to 
4  cwt.  of  metal  to  every  1  lb.  of  shot. 
The  32-pr.,  of  56  cwt.,  and  24-pr.,  of 
50  cwt.,  are  still  in  the  service,  as  well 
as  some  other  guns  of  this  pattern.  (  Vide 
Appendix  B.) 

Blowixig  Charges — Used  for  different 
natures  of  common  shells ;  they  are  a 
mixture  of  gunpowder  and  coal  dust. 
The  object  of  using  the  blowing  charge 
is  when  it  is  not  desirable  or  safe  to 
burst  the  shell. 

Blue  Lights — Used  for  signals.  They 
are  to  a  great  extent  superseded  by  the 
service  -gnal  lights.  The  composition 
of  blue  lights  consists  of  saltpetre,  4  parts ; 
sublimed  sulphur,  2  parts ;  red  orpiment, 
1  part. 

Blueing — ^The  art  of  imparting  a  blue 
colour  to  finished  iron  work  or  steel,  such 
as  gun-locks,  barrels,  gun  sights,  &c. 
The  object  in  blueing  articles,  which  is 
simply  coating  them  with  a  thin  film  of 
oxide,  is  to  prevent  further  oxidation 
from  exposure  to  the  atmosphere. 

Blues — One  of  the  three  mounted 
regiments  of  household  troops.  This 
regiment  was  originally  raised  at  Oxford, 
and  was  commonly  called  the  Oxford 
Blues.  It  is  now  known  as  the  regiment 
of  Royal  Horse  Guards. 

Blunderbuss — A  large-bored  fire-arm, 
capable  of  holding  a  number  of  musket 
halls  or  slugs.  As  a  military  weapon  it 
was  in  great  use  in  defending  passages, 
doorways,  staircases,  &c.  The  blunder- 
buss is  a  weapon  of  the  past,  and  scarcely 
ever  seen  now. 

Board  of  Qrdnanoe — Now  an  extinct 
department,  bat  which  formerly  had  the 
management  of  all  affairs  relating  to  the 
ordnance  corps  of  the  British  army.  It 
was  comprised  of  the  master-general  of 
the  ordnance,  the  surveyor-general,  the 
derk  of  the  ordnance,  and  the  principal 
storekeeper.  The  board  was  dissolved 
in  1854  or  soon  after. 

Board,  Begimental — Consists  of  a 
certain  number  of  officers  assembled  by 
order  of  the  commanding  officer  of  a 
regiment  for  the  purpose  of  investigating 


and  reporting  upon  such  matters  as  may 
legally  be  brought  before  it. 

Boat — A  small  open  vessel.  It  is  used 
in  military  operations  for  crossing  rivers, 
forming  pontoons,  flying  bridges,  &c. 
(  VuJe  Pontoons.)  When  the  services  of 
a  bridge  of  boats  is  dispensed  with,  viz. 
no  longer  required  by  the  army,  the 
boats  should  be  broken  up,  to  prevent 
their  falling  into  the  hands  of  the 
enemy. 

Boats,  Bridge  of— A  military  bridge 
formed  of  boats,  barges,  &c.  As  there 
are  a  variety  of  shaped  boats,  there  are 
many  rules  for  their  construction,  taking 
into  consi4eration  .the  species  of  rivers  to 
be  bridged,  the  pressure  of  the  water, 
&c.  In  India,  bridges  of  boats  are  gener- 
ally formed  from  the  boats  of  the 
country.  They  are  united  to  each  other 
at  a  distance  of  about  6  feet  by  means  of 
ropes,  and  anchored  ;  they  are  then  con- 
nected by  planks,  and  thus  afford  a  safe 
passage  for  troops. 

Bob — The  ball  of  a  pendulum. 

Body — In  a  military  sense,  is  a  number 
of  troops  united  under  one  commander. 

Body  of  the  Place — In  fortification, 
the  space  enclosed  by  the  enceinte  or 
line  of  bastions  and  curtains. 

Boiler — An  iron  or  copper  vessel  for 
containing  water  to  which  heat  is  applied 
for  the  generation  of  steam.  Boilers 
vary  in  form  and  dimensions  according 
to  the  purpose  for  which  they  are 
intended.  The  best  boiler  is  that  which, 
with  the  least  cubical  content,  gives  the 
greatest  heating  surface.  There  are 
what  are  termed  boilers  open  vessels  for 
boiling,  mixing,  and  evaporating  labora- 
tory compositions. 

Belling  Point — Is  described  as  *^  that 
point  in  the  temperature  of  water  which 
is  indicated  by  steam  being  generated.  If, 
after  this,  the  steam  is  allowed  freely  to 
escape,  the  temperature  of  the  water  rises 
no  higher,  however  great  the  heat  of  the 
fire.  The  water  is  then  said  to  boil,  and 
the  temperature  at  which  it  remains  per- 
manent is  the  boiling  point.  The  boiling 
point  of  water  is  ordinarily  212°,  but  every 
liquid  has  a  point  of  its  own.  Again, 
the  boiling  point  of  liquids  depends  on 
the  pressure  of  the  atmosphere.  In 
complete  vacoo,  for  instance,  liquids  b'"''*^ 
in  general  at  a  temperature  of  14^^  lower 
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than   in    the   open   air.     The   following 
gives  the  boiling  point  of  liquids : — 


Salphuric  ether 

Alcohol 

Water  and  essential  oils 

Water  saturated  with  salt 

Nitric  acid   .. 

Phosphorus  ignites 

Spirits  of  turpentine 

Sulphur  volatilises 

Sulphuric  acid 

Mercury 

Tallow  melts 

Wax,  white 

Wax,  yellow 


at  100  deg. 

„  176  „ 

„  212  „ 

»  224  „ 

„  248  „ 
„  100 
„  350 

„  180  „ 

„  640  „ 

„  655  „ 

?>  92  „ 

„  155  „ 
149  deg." 


»• 


Bollards — Large  posts  driven  into  the 
aground  to  which  hawsers  or  cables  of 
any  sort  can  be  made  fast.  They  are 
recommended  to  be  provided  at  the  tops 
of  ramps,  or  in  narrow  passages,  and  in 
masonry    works. 

Bolster — A  block  of  wood  placed  over 
the  axle-trees  of  gun  carriages,  into  which 
the  tongue  of  the  perch  enters.  Also 
the  lower  part  of  the  cheek  of  a  gun 
carriage.  The  iron  collar  in  which  a  gun 
turns  in  the  boring  bench.  The  quoin 
or  wooden  bolster  by  which  a  mortar  is 
raised  in  its  bed. 

Bomb — A  shell,  or  hollow  cast-iron 
globe,  filled  with  powder ;  it  has  a  fuze 
attached  to  it,  which  ignites  the  charge 
and  explodes  the  shell  on  hitting  the 
object.  General  Cotty,  in  his  *  Dictionary 
of  Artillery  Terms,*  states  that  bombs 
were  first  used  at  the  siege  of  Rhodes 
in  1522.  The  first  bomb  shells  seen  in 
England  appear  to  have  been  made  in 
Henry  VIII.'s  reign,  in  1543. 

Bomb-proof  Bnildings — Military  build- 
ings, generally  within  permanent  forti- 
fications, and  which  are  formed  so  as  to 
withstand  the  shock  of  heavy  shot  or 
shell  falling  on  them.  Magazines  for 
holding  gunpowder  should  be  placed  in  the 
most  sheltered  position  within  a  fortress, 
and  strongly  constructed  to  resist  direct 
and  vertical  fire  from  heavy  ordnance. 
In  the  forts  recently  built  for  coast 
defence  in  this  country,  17  feet  of 
masonry  has  been  considered  necessary 
against  direct  fire,  and  an  arch  3  feet 

*^hick,  with  3  feet  of  concrete  over  the 

r*^  *  ^  xinsi  vertical  fire. 


Bombard — In  the  early  days  of  fire- 
arms, and  after  the  introduction  of  gun- 
powder, all  guns  were  called  bombards^ 
from  which  projectiles  (stone)  were 
propelled  by  gunpowder ;  afterwards 
the  name  was  changed  to  cannon. 
Froissart  mentions  an  extraordinary  gun 
used  at  the  siege  of  Audenarde,  made 
by  the  people  of  Ghent ;  it  was  50  feet 
long,  and  threw  stones  of  a  wonderful 
bigness;  when  discharged,  it  might  be 
heard  five  leagues  by  day  and  ten  by 
night,  making  so  great  a  noise  **it 
seemed  as  if  all  the  devils  in  hell  were 
abroad." 

Bombardier — The  name  given  to  the 
lowest  rank  of  non-commissioned  ofiScers 
in  the  artillery.  Bombardiers  rank  as 
corporals  of  cavalry  and  infantry.  For- 
merly, in  the  French  army,  the  duty  of 
the  bombardier  was  to  serve  mortars  and 
howitzers  only,  which  were  bombarding 
arms,  and  hence  has  been  derived  the 
word  bombardier.  A  battalion  in  the 
French  service  formerly  consisted  of  four 
companies  of  bombardiers  and  fourteen  of 
gunners. 

Bombardment — Assault  of  a  place  by 
means  of  shells  and  other  incendiary 
missiles.  Bombardment  is  more  fre- 
quently a  naval  than  a  military  opera- 
tion, though  history  affords  us  many 
instances  of  bombardments  of  large  cities 
and  fortresses,  both  in  Europe  and  India ; 
of  the  terrible  effects  caused  by  such, 
Sebastopol  is  an  instance.  Take  also,  in 
the  war  of  1870,  the  bombardment  of 
Strasburg,  Paris,  and  other  fortified  towns 
in  France.  Great  destruction  to  life  and 
property  must  naturally  be  expected  in 
the  bombardment  of  a  fortress,  falling, 
as  it  does,  chiefly  on  the  civilian  portion 
of  the  inhabitants ;  though  it  is  usual  be- 
fore bombarding  a  town  to  give  women 
and  children  the  opportunity  of  quitting 
the  place. 

Bone  Spavin — A  bony  tumour  in 
horses  where  the  head  of  the  splint  bone 
joins  the  shank.  Inflammation  of  the 
ligaments  of  any  of  the  small  bones  of 
the  hock  proceeding  to  bony  tumour 
classes  as  spavin. 

Boning  Staff— A  T-headed  staff,  used 
in  conjunction  with  a  plummet  and  line 
for  taking  short  levels. 

Bonnet — In  fortification,  a  small  work^ 
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vrith  two  faces,  placed  before  the  salient 
or  flanked  angle  of  the  ravelin,  between 
the  two  tenaillons.  It  is  intended,  from 
its  traverse-like  capabilities,  to  be  a 
remedy  against  the  defects  of  barbettes, 
which,  as  is  known  to  all  artillerists, 
afford  bat  little  shelter  to  guns  or 
gunners.  It  is  necessary  to  add  that 
this  sort  of  traverse,  which  is  built  upon 
the  parapet  between  the  guns,  limits 
the  lateral  range  of  the  guns,  and 
thus  tends  to  defeat  the  object  of  a 
barbette. 

Bonnet,  in  ancient  armour,  meant  a 
man's  head-piece. 

BOOOQI — An  impediment  drawn  acrosf 
the  mouth  of  a  river  or  harbour.  It  is 
formed  generally  of  timber  logs  chained 
together,  and  anchored  or  otherwise 
secured. 

Booming — The  report  of  distant  guns. 

Booming  out — In  pontooning,  the 
technical  word  of  command  to  '*  shove 
out  a  pier.*'  It  is  a  process  resorted 
to  in  making  a  pontoon  bridge,  and  is 
performed  by  a  pontoon  being  carried 
close  to  the  water's  edge,  having  a  saddle 
and  baulk  attached  to  it ;  it  is  then 
pushed  out  or  boomed  out  as  far  as  the 
baulks  permit,  this  process  being  con- 
tinued until  all  the  pontoons  to  form  the 
bridge  are  in  place. 

Boot-and-saddle — ^A  parade  call  in  the 
cavalry  and  artillery,  sounded  half  an 
hour  before  the  turn-out. 

Booty — A  military  term  given  to  an 
enemy's  property  which  has  been  caj^ 
tured  by  the  troops  of  a  conquering 
power.  It  is  also  called  "prize  pro- 
perty," and  was  originally  considered  as 
belonging  to  the  sovereign,  who  conceded 
it  to  the  captors  as  an  act  of  grace,  to  be 
divided  amongst  the  troops,  according  to 
a  regulated  scale.  This  booty  is  collected 
by  officers  of  the  force  known  as  "  prize 
agents,"  who  convert  it  into  money  to 
the  best  advantage,  and  pay  the  proceeds 
over  to  the  authorities  for  distribution. 
For  their  trouble  the  prize  agents  receive 
a  certain  percentage. 

Borax — A  salt  of  great  value  as  a  flux, 
and  used  in  arsenal  workshops  for  solder- 
ing purposes,  in  melting  brass,  and  also 
in  casting  brass  when  the  metal  is  in  a 
state  of  fusion.  Native  borax  or  tincai 
is  found  in    India,  Thibet,  Persia,    and 


other  countries.  It  is  also  manufactured 
in  England  from  boracic  acid  with  cryin 
tallised  carbonate  of  soda. 

Bore — The  cavity  or  hollow  of  a  gun 
or  other  fire-arm.  The  form  of  the  bore 
sometimes  varies,  as  in  the  Lancaster  and 
Whitworth  guns,  the  former  being  oval, 
and  the  latter  hexagonal,  but  in  most 
cases  it  is  cylindricaL  Technically,  the 
bore  of  a  gun  often  means  simply  the 
diameter  of  the  cavity  at  ,the  mouth 
of  the  gun,  as  when  we  speak  of  a  gun 
of  "8-inch  bore;"  and  in  that  case  its 
meaning  is  equivalent  to  "  calibre." 
Howitzers  and  mortars  have  a  chamber 
at  the  bottom  of  the  bore  to  receive  the 
charge ;  this  is  also  included  in  the  length 
of  the  bore.  In  a  piece  of  ordnance,  the 
length  of  the  bore  should  be  such  as  to 
allow  of  the  complete  combustion  of  the 
whole  charge.  If  the  bore  be  not  of  suffi- 
cient length  for  this  purpose,  a  consider- 
able portion  of  the  charge  will  be  blown 
out  unconsumed.  The  length  of  the  bore 
will,  however,  be  limited  by  several  prac- 
tical considerations,  such  as  the  weight 
and  le;igth  of  the  piece,  the  space  it  will 
have  to  occupy,  and  whether  the  gun  is 
rifled  or  otherwise,  &c.  In  all  muzzle- 
loading  rifled  guns  the  termination  of  the 
bore  and  of  the  grooves,  respectively,  is 
marked  by  two  lines  turned  round  the 
exterior  of  the  gun. 

Bored-np  Guns,  vide  Ream. 

Borers  for  Fuses — Instruments  for 
boring  out  fuzes.  There  are  two  kinds, 
termed  hook  and  hartd  borers ;  the 
former  consists  of  a  hook  into  which 
the  fuze  is  placed,  and  a  shank  which 
contains  a  female  screw.  The  bit  passes 
through  the  centre  of  the  handle  and 
male  screw,  and  it  is  secured  by  a  small 
screw  which  presses  upon  the  bit.  The 
length  of  the  bit  is  so  regulated  that, 
when  placed  in  the  handle,  it  will  enter 
sufficiently  far  into  the  composition  when 
screwed  down  to  the  shoulder.  The 
hand  borer  is  a  simple  instrument,  some- 
what like  a  hand  gimlet,  but  the  blade  is 
fluted  and  not  spiral,  and  supplied  to 
each  gun. 

A  new  pattern  hand  gimlet  borer  has 
been  introduced  into  the  service,  with 
rifled  M.L.  field  guns  to  be  used  instead 
of  the  hook  borer. 

Boring,  vide  Bit. 
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Boring  Machine — Boring  is  a  branch 
of  turning,  only  in  the  former  the  tool 
is  usually  made  to  revolve  while  the 
work  is  at  rest.  There  are,  however, 
exceptions  to  this.  In  boring  S.B.  can- 
non, which  are  cast  solid,  the  gun  is 
made  to  revolve,  while  the  borer  ad* 
vances  on  a  fixed  axis  ;  or  in  heavy  ord- 
nance, the  gun  may  be  fixed  while  the 
cutter  revolves. 

Boss — ^A  stud  or  ornament  raised  above 
the  leather  work  of  a  cavalryman's  horse 
trappings.  The  term  is  also  applied  to 
a  protuberance  raised  as  an  ornament  on 
any  work;  to  the  part  rising  in  the 
centre  of  a  shield. 

Bothway's  Blocks — ^Two  natures  of 
these  blocks  have  been  introduced  into 
the  service,  the  18-  and  15-inch.  They 
are  each  single^  double,  and  treble  blocks. 
These  blocks  in  the  land  service  have 
superseded  the  ordinary  common  blocks 
of  18  inches  and  upwards,  but  the  existing 
store  of  iron  gyn  blocks  will  be  used  up. 
Bothway*s  blocks  are  made  of  the  best 
English  elm ;  the  swivel,  hooks,  and 
shackles,  of  the  best  manufactured,  scrap 
iron,  the  straps  and  pins,  for  sheaves, 
also  connecting  pins,  of  the  best  S.C. 
iron,  and  the  sheaves  of  phosphor-bronze. 

Bottle-necked  Cartridge— The  name 
given  to  the  Martini-Henry  cartridge, 
from  its  bottle-necked  shape.  The  neck 
or  smaller  diameter  of  the  cartridge-case 
is  formed  by  means  of  a  die,  so  arranged 
as  to  form  flutes  or  folds  in  that  part  of 
the  case,  and  consequently  reduce  the 
diameter;  the  paper  covering  is  dispensed 
with,  a  paper  lining  being  substituted. 

Bottles,  Soda-water  —  Are  issued  in 
India  to  European  troops  on  the  march, 
instead  of  wooden  canteens,  for  holding 
drinking  water.  The  bottles  are  covered 
with  leather,  and  have  a  strap  attached, 
by  which  the  soldier  can  sling  the  bottle 
over  his  shoulder.  A  water  bottle  has 
lately  been  introduced  into  the  service 
termed  the  Italian  pattern.  It  is  of 
wood,  cut  from  the  solid,  and  is  furnished 
with  a  metal  stopper.  This  pattern 
bottle  is  to  be  issued  to  all  men  in 
the  dismounted  services,  and  will  be  con- 
sidered the  universal  pattern  for  general 
service. 

Bottom,  Shot — ^The  block  of  wood  at- 
tached to  spherical  shot  and  shell  to 


steady  them  in  their  passage  through 
the  bore  of  the  gun,  and  to  keep  the  fuze 
in  the  axis  of  the  bore  when  being  loaded. 
The  bottom  was  fastened  at  one  time  by 
tin  straps ;  at  another  with  an  adhesive 
composition.  Both  methods  have  been 
superseded  by  General  Boxer's  mode — 
viz.  by  attaching  the  bottom  or  sabot 
to  the  projectile  by  means  of  a  copper 
rivet  driven  through  the  centre  of  the 
wood  into  a  small  undercut  cavity  in 
the  shot ;  the  shape  of  the  hole  and  the 
malleability  of  the  metal  causing  the 
sabot  to  cleave  most  closely  to  the  shot 
or  shell. 

Bonche,  or  Bnsh — A  cylindrical  piece 
of  hardened  copper,  through  which  the 
vent  of  a  gun  is  drilled.  It  is  inserted 
into  the  vent  field  in  the  form  of  a  screw, 
after  the  piece  has  been  turned.  There 
are  two  kinds  of  copper  bushes,  the 
through  vent  and  the  cone  vent.  If 
necessary,  bushes  can  be  removed  or 
renewed. 

Bonching,  vide  Bushing. 

Bounty — A  sum  of  money,  formerly 
given  by  government  to  men  enlisting 
into  the  army.  This  donation  has  been 
withdrawn,  and  only  a  free  kit  is  given 
to  the  recruit.  Recruits  entering  the 
militia  are  entitled  to  bounty  (annual) 
under  the  regulations  laid  down  for  that 
service. 

Colonel  Bum,  in  his  ^  Naval  and  Mili- 
tary Dictionary,*  states  that,  in  the  artil- 
lery, bounty  was  formerly  given  for  feach 
day  that  a  gun  or  mortar  remained  in 
battery  during  a  siege. 

Bourgenot,  or  Bnrgonet — One  amongst 
the  many  kinds  of  ancient  helmets  worn 
in  the  fiftenth  century,  and  so  late  as 
the  reign  of  James  I. 

Bow — One  of.  the  earliest  arms  or 
weapons  we  are  acquainted  with ;  of 
equal,  if  not  greater,  antiquity  than  the 
sling.  The  first  account  we  find  of  it 
is  in  the  Book  of  Genesis  (xxi.  20),  when 
the  lawgiver,  speaking  of  Ishmael,  says, 
**  and  God  was  with  the  lad ;  and  he  grew, 
and  dwelt  in  the  wilderness,  and  became 
an  archer." 

Bow,  Cross— An  ancient  weapon  of 
offence,  in  use  in  the  eleventh  century. 
Philip  II.,  surnamed  the  Conqueror, 
introduced  cross-bows  into  France.  In 
his  reign    Richard  I.  of  England  was 
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killed  by  an  arrow  shot  from  a  cross-bow 
at  the  siege  of  Chaloz. 

Bowline— A  very  useful  knot,  known 
as  the  single,  running,  and  double  bow- 
line knot.  The  single  bowline  serves  to 
throw  over  a  post  to  haul  on,  also  to 
ding  a  barrel ;  the  running  bowline  for 
securing  paulins  on  ammunition  wagons ; 
and  the  double  bowline  for  slinging  a 
cask. 

Bownng  Sope — ^A  rope  used  in  the 
artillery  service  for  moving  a  weight  by 
simply  hauling  upon  it. 

Box,  Kave — ^The  gun-metal  pipe  or 
box  which  is  introduced  into  the  naves  of 
all  wheels,  and  in  which  the  axle  arm 
works. 

Box,  Sextant^ A  surveying  instru- 
ment, which  is  as  portable  as  the  prisma- 
tic compass,  forming,  when  shut  up,  a  box 
about  3  inches  in  diameter,  and  1^ 
inch  deep.  It  measures  the  actual  angle 
between  any  two  objects  to  a  single 
minute. 

Boxes,  Gun  Ammimition  — Wooden 
boxes  of  certain  shapes  and  dimensions. 
There  are  an  infinite  variety  in  the  ser- 
vice, every  nature  of  gun  and  carriage, 
siege  or  field,  having,  it  may  be  said, 
its  own  pattern  box.  As  the  name  im- 
plies, these  boxes  are  for  the  storage  and 
transport  of  ammunition,  in  time  of 
peace  or  war. 

Boxes,  Small-arm  Ammimition — 
Wooden  boxes,  generally  made  of  teak, 
for  holding  all  natures  of  ball  cartridge. 
l*hese  boxes  are  ordered  for  the  future  to 
be  lined  with  tin. 

Box-wood  {Buxus  emarginatus) — ^A 
tree  which  grows  in  the  south  of  Europe, 
also  in  the  Himalaya  Mountains,  in  the 
Kooloo  district,  and  Kumaon.  It  is  a 
valuable  wood,  of  a  yellowish  colour, 
close-grained,  very  hard,  and  heavy. 
Amongst  its  other  uses  is  that  of  plugs 
for  elongated  bullets. 

Bc^yanx  (French,  entrails)-— Zigzag  of 
trenches  of  approach. 

Brackets — In  artillery,  the  cheeks  or 
ndes  of  ordnance  carriages.  Carriages 
termed  *^  bracket-trail,"  in  contradistinc- 
tion to  the  **  block-trair'  pattern,  have 
been  introduced  into  the  service ;  all  the 
new  field  and  some  of  the  siege  carriages 
have  been  made  of  this  pattern. 

Bndd'-A  kind  of  tape,  of  broad  pro- 


portions,   which    is    used    for    hoouing 
cartridges  of  40  lbs.  and  upwards. 

Brake,  Allen's — A  contrivance  for 
checking  violent  recoil.  It  is  thus  de- 
scribed by  Captain  Kemmis,  R.A.: — "It 
consists  of  a  wooden  wedge,  shod  with  iron, 
attached  to  the  bracket  immediately  in 
rear  of  the  truck  by  jointed  bars  of  iron,  the 
upper  of  which  are  bolted  to  the  bracket, 
while  from  the  joint  another  bar  passes 
horizontally  through  the  axle-tree  arm 
forming  the  linch-pin.  The  wedge  rests 
upon  the  ground  in  rear  of  the  truck, 
following  it  as  the  carriage  is  run  up, 
but  on  recoil  the  truck  overtakes  and 
rides  upon  the  wedge.  A  rope  lan- 
yard is  attached  to  the  wedge,  and  an 
iron  cleat  upon  the  side  of  the  carriage, 
so  that,  if  it  is  wished  not  to  use  the 
brake,  the  wedge  can  be  secured  so  as  not 
to  come  into  action  on  recoil." 

Brass — An  alloy  of  copper  and  zinc. 
This  name,  in  connection  with  guns, 
is  commonly  given  to  bronze  ordnance, 
but  erroneously  so,  bronze  ordnance  being 
made  of  copper  and  tin.  Brass,  as  now 
alluded  to,  is  largely  used  for  house* 
hold  furnishings,  certain  parts  of  ma- 
chinery, and  other  ornamental  and  useful 
articles. 

Brassards  —  In  *  Chambers's  Ency- 
clopaedia' they  are  explained  as  "the 
name  of  the  pieces  which,  in  plate 
armour,  protected  the  upper  part  of  the 
arms,  and  united  the  shoulder  and  elbow 
pieces.  Brachiale  was  the  ancient  name 
for  brassards.  When  the  front  of  the 
arm  only  was  shielded,  the  pieces  were 
called  demi-brMsards" 

Brassards  or  armlets,  made  of  cloth, 
and  worn  on  the  arm,  are  now  used  as  a 
badge  of  recognition  by  the  personnel 
and  all  memt>ers  of  the  military  and 
international  ambulances  in  time  of  war. 
The  colour  of  the  cloth  is  white,  with  a 
red  cross  woven  on  it,  which  is  the 
emblem  of  the  Society  for  the  Help  of 
the  Sick  and  Wounded.  The  armlets  are 
issued  on  the  commencement  of  hos- 
tilities by  the  central  committee  of  that 
society,  and  duly  stamped  and  numbered, 
so  as  to  prevent  fraud. 

Breach — An  opening  effected  by  ar- 
tillery or  by  mining  in  the  walls  and 
lefences  of  a  fortified  place.  A  breach  is 
considered  practicable  when  a  su^cy^uX. 
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quantity  of  material  has  fallen  to  render 
the  ascent  easy  to  the  assailants. 

BreaohizLg  Batteries  —  Batteries  of 
heavy  guns  made  use  of  in  the  operations 
of  a  siege,  to  form  a  breach  or  opening 
in  the  front  to  be  attacked,  so  as  to  enable 
the  besiegers  to  gain  admittance  into  the 
place  or  fortress.  With  this  view  guns 
are  placed  on  the  crest  of  the  glacis  and 
in  further  advanced  positions,  according 
to  the  progress  made  by  the  besiegers,  to 
breach  first  such  works  as  ravelins,  before 
effecting  a  breach  in  the  bastion.  Pro- 
bably in  future  sieges,  on  account  of  the 
introduction  of  rifled  arms,  there  will  be 
great  changes  in  the  attack  of  fortresses 
as  regards  the  position  and  the  distance 
of  the  breaching  batteries.  Curved  fire, 
which  admits  of  the  besiegers  breaching 
walls  without  seeing  thetn,  as  occurred 
at  the  siege  of  Strasburg  during  the 
Franco-Prussian  campaign,  will  doubtless 
alter  the  position  of  breaching  batteries, 
and  prevent  their  being  exposed.  The 
distances  at  which  the  opening  of  the 
trenches  will  take  place,  and  the  thickness 
of  the  parapets  of  the  various  works  of  the 
besiegers,  will  also  probably  be  altered. 
For  information  as  to  the  mode  heretofore 
of  carrying  on  a  siege  and  the  changes 
that  are  likely  to  take  place,  consequent 
on  the  introduction  of  rifled  artillery  and 
small-arms,  vide  *  Instruction  in  Forti- 
fication, &c.,  at  the  Royal  Military 
Academy,  Woolwich.* 

In  forming  a  breach  regard  should  be 
had  to  the  velocity  with  which  each 
shot  will  strike  the  work  to  be 
breached  ;  it  should  not  exceed  1000  feet 
per  second,  as  low  velocity  causes  greater 
vibration  to  the  mass  intended  to  be 
brought  down.  The  best  method  of  form- 
ing a  breach  is  first  to  cut  the  masonry  or 
revetment  in  a  horizontal  direction,  and 
then  vertically,  at  such  distances  as  the 
strength  of  the  masonry,  &c.,  may  re- 
quire; the  height  of  the  horizontal 
cutting  being  about  one-third  the  total 
height  of  the  escarp  from  the  bottom, 
the  length  generally  from  20  to  30  yards. 

Firing  breaching  guns  in  salvos  is  found 
to  be  very  effective  either  against  masonry 
or  even  earth-works.  The  simultaneous 
concussion  of  a  number  of  balls  has  a 
most  destructive  effect  m  bringing  down 
the  mass  to  be  breached. 


Breaking-dowii — In  the  manufacture 
of  gunpowder,  is  the  process  the  mill- 
charges  undergo  on  leaving  the  incor- 
porating mills,  and  again  after  the 
press-cake  leaves  the  press.  The  machine 
to  effect  this  operation  consists  of  two  or 
more  pairs  of  toothed  gun-metal  rollers, 
a  hopper  to  contain  the  mill-cake,  and 
an  endless  band  to  convey  the  cake  to 
the  hopper.  Breaking-down,  after  the 
powder  leaves  the  incorporating  mills,  is 
necessary  in  order  that  the  meal  may 
sit  well  in  the  press  trays,  previous  to 
being  subjected  to  hydraulic  pressure. 
The  necessity,  after  it  has  been  pressed, 
of  breaking  it  down,  is  to  admit  of  its 
passing  easily  through  the  granulating 
rollers. 

Breaking  Oronnd — In  military  opera- 
tions, the  first  excavation  of  the  earth  to 
form  entrenchments,  as  at  the  com- 
mencement of  a  siege.  It  is  applied  also 
to  the  striking  of  tents,  and  quitting  the 
ground  on  which  troops  have  been  en- 
camped. 

Breastplate — ^As  its  name  implies,  is  a 
plate  of  metal  for  covering  the  breast. 
It  was  commonly  worn  in  ancient  armour, 
either  made  of  iron,  steel,  or  other  metal. 
It  covered  the  back  of  the  soldier  as  well 
as  the  front.     (  Vide  Cuirass.) 

Breast-work — A  hastily  constructed 
parapet,  thrown  up  as  high  as  the 
breasts  of  the  troops  defending  it.  (^Vide 
Intrenchment.) 

Breech  of  a  Onn — The  mass  of  solid 
metal  coiled  round  the  end  of  the  breech 
of  a  rifled  gun,  or  cast  at  the  end  of  a 
smooth-bored  gun.  The  excess  of  metal 
at  the  breech  is  to  enable  the  gun  to 
withstand  the  shock  occasioned  by  the 
explosion  of  the  gunpowder.  Small-arms 
have  also  an  increase  of  metal  at  the 
breech. 

Breech-loading  Chins — As  the  name 
implies,  are  guns  which  are  loaded  at  the 
breech  instead  of  at  the  muzzle.  They  were 
introduced  into  the  service  some  years 
ago  by  Sir  W.  Armstrong,  but  have  been 
superseded,  to  a  great  extent,  by 
the  present  muzzle-loading  rifled  gun, 
light  and  heavy.  The  principal  conti- 
nental powers  have  however  adopted  the 
breech-loading  system.  Whether  this 
system  possesses  all  the  advantages 
claimed     for    it    remains    yet    to     be 
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proved;  actual  warfare  and  trial  will 
enable  us  to  judge  as  to  its  safety  and 
the  enduring  qualities  of  the  guns.  The 
great  disadvantage  of  the  system  ap- 
pears to  be  the  want  of  a  good  time- 
foze ;  this  will  doubtless  be  remedied  in 
the  future. 

Daring  the  Franco-Prussian  war  the 
field  artillery  of  the  Prussians  were  chiefly 
breech-loaders.  It  is  said  that  many  of 
these  guns  were  disabled  ;  but  the  manu- 
£u^ure  has  since  greatly  improved,  and 
the  system  of  ** building  up"  the  gun  with 
steel  hoops  instead  of  forming  the  gun 
out  of  a  block  of  steel  will  alone  doubtless 
add  to  the  life  of  the  gan.  If  the  metal 
can  be  depended  on,  and  a  secure  breech- 
closer  be  made,  the  breech-loader  may 
again  be  introduced  into  the  British  ser- 
vice, though  the  present  experience  of  our 
M.L.R.  guns  is  against  its  reintroduction. 

Sir  J.  Whitworth  has  managed  by 
hydraulic  pressure  so  to  condense  his 
steel  that  no  air  bubbles  or  flaws  can 
possibly  remain  in  the  metal.  Here 
then  is  a  metal  which  will  make  a 
good  gun,  and  the  P.  powder  now  in  use 
for  large  charges  would  admit  of  the  gun 
being  loaded  at  the  breech  with  great 
safety. 

Breech-loading  is  no  new  invention ; 
many  of  the  ancient  cannons  appear  to 
have  been  loaded  by  removing  a  breech- 
part  or  chamber,  inserting  the  charge  at 
the  breech,  replacing  the  chamber,  and  se- 
curing it  by  wedging  it  behind.  Breech- 
loading  has  been  universally  applied  to 
small-arms,  and  with  great  success,  as  the 
Snider,  Martini-Henry,  and  other  rifles 
have  shown. 

Breedling — Harness  adapted  to  the 
wheel  horses  of  gun  carriages,  near  and 
off,  for  the  purpose  of  facilitating  the 
stopping  of  a  gim  in  motion.  Breechings, 
near  and  off,  are  strengthened  with  a 
hy  of  leather. 

Brevet  (French  brevet,  commission, 
appointment)  —  A  rank  in  the  army 
higher  than  that  for  which  regimental 
pay  is  received,  and  is  conferred  upon  in- 
dividual officers  for  special  and  long  ser- 
vices. Brevet  rank  being  rank  in  the 
army,  an  officer  takes .  his  position  with 
the  officers  of  the  army  according  to  the 
date  of  his  commission. 

BridgeSi   Military — Temporary    con- 


structions to  facilitate  the  passage  of 
rivers  by  troops.  There  are  several  de- 
scriptions, viz.  bridges  of  boats,  pontoon 
bridges,  bridges  of  casks,  trestle  bridges, 
raft  bridges,  spar  and  flying  bridges,  a 
description  of  which  will  be  given  under 
their  respective  heads.  The  three  flrst 
natures  of  bridges  are  most  commonly 
used.  Trestle  bridges  are  chiefly  applicable 
to  rivers  in  hilly  countries,  where  the 
three  flrst-named  bridges  cannot  be  used. 
The  raft  is  the  last  expedient  that  should 
be  adopted  by  an  army  in  motion,  as  it  has 
the  lowest  degree  of  buoyancy  and  general 
manageability.  Its  merits  are  that,  at 
the  expense  of  time,  it  can  be  constructed 
with  less  experienced  workmen ;  it  saves 
carriage,  as  it  can  be  made  of  any  ma- 
terials on  or  near  the  spot.  Spar  bridges 
are  used  for  crossing  broken  arches, 
rivers  with  steep  banks,  &c. ;  flying 
bridges,  when  wishing  to  pass  a  river  in 
the  face  of  an  enemy,  either  by  stratagem 
or  force,  as  they  require  but  little  pre- 
paration. A  pontoon  and  cask  bridge  is 
similarly  constructed. 

Bridge  Head,  vide  Tete-de-pont. 

Brigade — A  body  of  troops,  the  unit 
of  a  division.  Generally  it  consists  of 
either  of  the  three  arms,  or  of  the  three 
arms  combined,  commanded  by  a  briga- 
dier-general or  brigadier.  Two  or  more 
battalions  of  infantry,  with  a  regiment  of 
cavalry  and  a  battery  of  artillery,  under 
the  command  of  one  officer,  commonly 
constitute  a  brigade.  The  term  brigade 
is  given  also  to  the  Brigade  of  Guards, 
which  consists  of  the  three  regiments  of 
Foot  Guards ;  to  the  Household  Cavalry 
Brigade,  which  is  composed  of  the  two 
regiments  of  Life  Guards,  and  the  Royal 
Horse  Guards. 

This  word  appears  to  have  had  some 
connection  with  the  word  "brigands," 
light  armed  soldiers  in  early  Biblical 
days ;  probably  because  they  were  broken 
off  or  detached  from  the  main  body,  as  a 
brigade  may  be  at  the  present  day  from 
a  division.  The  corslets  of  these  brigands 
were  styled  *'  brigandines."  Soldiers  of 
this  kind  often  marauded  on  their  own 
account ;  hence  the  sense  which  brigand 
has  with  us  now. 

Brigade  Depot — The  head-quarters  of 
a  sub-district  of  the  army.  Under  the 
new  localisation  of  the  British  army,  the 


BRI 


50 


BRI 


militarj  districts  of  Great  Britain  and 
Ireland   are   divided    into    12  districts, 
which  are  sab-divided  into  70  *  infantry 
and  12  artillery  sub-districts,  and  2  cavalry 
districts.     The  infantry  sal>-districts,  as  a 
rule,  correspond  with  the  several  counties 
into    which    the    United     Kingdom     is 
divided.     In    connection   therewith    the 
following  arrangements  have  been  made 
{vide     Auxiliary    and    Reserve     Forces 
Circular   for  1B73): — ^To  each   infantry 
sub-district    are    assigned    2   battalions 
of  infantry   of  the  line,   one   of  which 
is  ordinarily  at  home,   and   the    other 
abroad.     The    battalions   are   linked  to- 
gether  for   the   purposes  of  enlistment 
and  service  (see  G.  O.  18  of  1873).     In 
each    infantry  sub-district  is  located   a 
brigade  d«pot  under  the  command  of  a 
lieutenant-colonel,  composed   of  2  com- 
panies  from  each  of  the  line  battalions 
assigned   to  the  sub-district.     The   line 
battalions,  militia  battalions,  the  brigade 
depot,  the  xiile  volunteer  corps,  and  the 
infantry  of  the  army  reserve,  constitute 
the  infantry  sub-district  brigade,  and  the 
whole,  -with   the  exception  of  the  line 
battalion,  are  under  the  command  of  the 
officer  commanding  the  brigade  depot. 

A  lieutenant-colonel  is  appointed  to 
each  artillery  sub-district,  and  he  is  in- 
vested with  the  command  of  the  auxili- 
ary and  reserve  forces  of  artillery  of  the 
sub-district. 

The  cavalry  of  the  auxiliary  forces  is 
divided,  as  before  stated,  into  two  dis- 
tricts. A  lieutenant-colonel  is  appointed 
to  each  district,  who  is  invest^  with 
the  command  of  the  yeomanry  regiments 
and  of  the  corps  of  light  horse  and 
mounted  rifle  volunteers  within  his  dis- 
trict. 

The  regiments  of  guards,  the  60th 
Rifles,  and  the  Rifle  Brigade,  are  outside 
the  sub-district  organisation — i.e.  they 
have  no  special  connection  with  any 
territorial  sub-district.  The  depot  of  the 
Guards  continues  as  at  present  consti- 
tuted. The  60th  Rifle  Brigade  have  one 
consolidated  depot  at  Winchester. 

*  There  are  4  brigade  depots  at  Winchester, 
forming  an  united  rifle  depot,  which  belong  to 
nj  particuiar  sub-district,  and  are  outside  the 
local  organisation,  only  half  of  which  are  now 
formed :  bat  they  make  up  with  the  66  districts 
the  70  alluded  to. 


The  above  explains  the  organisation, 
as  laid  down  by  the  warrant,  for  the 
maintenance  of  the  sub-districts.  It  is 
further  directed  that  in  exercising  author- 
ity over  the  auxiliary  and  reserve  forces, 
officers  appointed  to  command  must 
remember  that  these  forces  have  been 
enrolled  under  conditions  very  different 
from  those  of  the  regular  army. 
They  must  therefore  take  great  care  not 
to  exceed  the  powers  conferred  upon 
them  by  law,  and,  in  exercising  the 
powers  which  they  do  possess,  must 
endeavour  to  carry  with  them  as  far  as 
possible  the  opinions  of  the  commanding 
officers  of  the  auxiliary  forces.  In  all 
cases  of  doubt,  the  warrant  says,  they 
will  do  well  to  refer  to  the  Inspector- 
General  of  the  Auxiliary  Forces. 

It  is  ordered  in  the  Queen's  Regu- 
lations that  *^a  mess  shall  be  esta- 
blished at  the  head-quarters  of  each 
brigade  depot,  which  will  be  credited 
with  one-flfth  of  the  contributions  of  the 
company  officers  of  each  line  battalion 
belonging  thereto,  assessed  agreeably  to 
paragraphs  32  and  ^3,  as  well  as  with  the 
annual  subscriptions  of  the  officers  of 
two  companies  thereof.  The  lieutenant- 
colonel,  the  major  and  staff  will  pay 
subscriptions  only.  The  two  companies 
of  the  line-battalions  will  bring,  on  join- 
ing a  brigade  depot,  a  sum  of  50/.,  for  the 
purchase  of  such  articles  of  equipment 
as  may  be  necessary,  or  in  lieu  thereof 
a  sufficient  amount  of  mess  property/* 

The  plan  adopted  in  forming  the  bri- 
gade depots  was  to  associate  with  the 
militia  of  each  county  certain  line  bat- 
talions, selecting  as  far  as  possible  such 
regiments  as   had  any  connection  with 
the  county,  besides  such  volunteers  and 
army  reserves  as  may  be  in  each  brigade 
district.      Each   brigade   has   its  depot 
stationed  permantly   in  the   district   it 
belongs  to  ;  the  line  battalions  are  moved 
as  the  service  may  require,  one  being  at 
home  and  the  other  abroad,  the  militia 
are  embodied  periodically  as  heretofore ; 
but  all  recruits  for  either  branch  of  the 
service   are    intended    to   pass   through 
the   same  hands,   and   to  receive   their 
training  together.    The  cavalry,  artillery, 
engineers,  guards,  and  rifles  are  excep- 
tions to  these  arrangements,  and  remain 
not  localised.     (  Vide  Appendix  E.) 
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Brigade,  Tlyiiig,  vide  Flying  Brigade. 

Brigade  Mi^or — ^An  officer  appointed 
to  aid  the  brigadier  in  carrying  out  the 
duties  of  his  brigade.  £ach  brigade  of  the 
army  has  a  brigade  major  attached  to  it, 
combining  the  daties  of  all  military 
departments  except  the  control.  He  is 
the  channel  of  orders  for  the  brigade, 
keeps  a  register  of  dnties,  inspects  all 
gnards  and  posts  and  pickets,  and  when 
in  the  field  is  responsible  for  their  being 
withdrawn  when  the  brigade  marches. 
The  office  is  seldom  held  by  any  one 
under  the  rank  of  captain. 

Brigadier — ^A  military  officer  whose 
rank  is  next  above  a  colonel.  He  exer- 
cises the  command  of  a  brigade  of  troops, 
with  the  rank,  now-a-days,  of  a  brigadier- 
general. 

British  Army  —  The  army  of  the 
British  Empire.  This  army  is  raised  by 
voluntary  enlistment,  a  system  peculiar 
to  England ;  the  continental  armies  being 
raised  by  compulsory  service.  In  the 
British  army,  the  time  a  soldier  engages 
to  serve  is  twelve  years ;  six  years,  and 
not  less  than  three  years^  of  which  must 
be  passed  with  the  colours,  the  rest  of 
his  service  in  the  reserve.  This  is  called 
short  service. 

By  a  bill  passed  in  1872,  the  109  regi- 
ments of  the  British  army,  with  the 
Rifle  Brigade,  are  distributed  among  the 
12  military  districts  of  England,  which 
districts  are  sub-divided  into  70  sub- 
districts,  each  sub-district  having  2  bat- 
talions allotted  to  it.  This  forms  the 
basis  of  the  present  military  organisation 
of  this  country.  Each  sub-district  has  a 
depot  brigade,  to  which,  besides  the  2 
battalions,  is  attached  the  militia  and 
volunteers  of  the  sub-district. 

The  artillery  and  cavalry  have  special 
organisations,  there  being  12  sub-districts 
for  the  former,  and  2  districts  for  the 
latter. 

The  British  infantry  is  composed  of 
3  regiments  of  foot  guards,  viz.  Grenadier 
Guards  (3  battalions),  Coldstream  Guards 
(2  battalions),  Scots  Fusilier  Guards  (2 
battalions) ;  total  7  battalions  of  16  com- 
.panies. 

The  109  regiments  of  the  line  include  12 
Highland  regiments,  and  the  first  twenty- 
five  have  2  battalions  each.  The  60th 
Kifles  and  the  Rifle  Brigade  have  each  4 


battalions ;  these  regiments,  as  well  as 
those  which  have  more  than  one  battalion, 
have  their  own  commanding  officer,  and 
promotion  goes  on  in  independent  cadres. 

Each  battalion  of  a  regiment  has  8 
companies,  of  the  strength,  nominally,  of 
604  men  in  this  country  and  918  in  India, 
and  varies  in  the  other  colonies. 

The  cavalry  is  composed  of  31  regi- 
ments, viz.  3  regiments  of  life  guards, 
7  regiments  of  dragoon  guards  (heavies), 
(the  6th  regiment  is  called  Carabiniers), 
and  21  regiments  of  the  line,  of  which 
3  are  heavy  dragoons,  5  lancers,  and  13 
hussars.  Each  regiment  has  8  troops  of 
535  men  in  England,  and  7  troops  of  544 
(depot  included)  in  India. 

The  artillery  is  composed  of  5  brigades 
of  horse  artillerVt  of  5  batteries  of  6  guns 
each.  The  complement  of  men  is  1284 
to  each  brigade  and  904  horses ;  this  is 
the  number  laid  down  for  home  service. 
The  numbers  differ  both  in  men  and 
horses  for  India.  Besides  the  above  horse 
brigades,  there  are  25  foot  brigades,  10 
of  which  are  field  brigades,  and  the  bat- 
teries horsed.  To  each  field  brigade 
there  are  7  batteries  attached,  of  6  guns 
each,  and  the  number  of  men  and  horses 
to  each  brigade  is  respectively  1610  and 
850.  The  remaining  brigades  are  com- 
posed of  garrison  artillery,  of  7  batteries 
each.  The  strength  of  each  brigade  varies 
from  1150  to  730  men.  There  is  besides 
a  brigade  of  coast  artillery  and  a  depot 
brigade. 

The  engineers  have  40  companies  for 
home  and  foreign  service,  and  4  pontoon 
troops. 

Besides  the  regular  troops  as  shown 
above,  England  has  a  reserve  in  her 
auxiliary  forces,  viz.  the  militia,  volun- 
teers, and  yeomanry,  the  strength  of 
which,  including  the  line,  taken  from  the 
latest  parliamentary  returns,  is  as  fol- 
lows : — Regular  forces,  192,000  ;  militia, 
118,000  (of  whom  only  103,000  will  be 
enrolled);  volunteers,  161,150;  enrolled 
pensioners,  21,980 ;  yeomanry,  12,500  ; 
Class  A,  army  reserve,  7928.  In  all, 
513,558.  Besides  the  combatant  force 
above  mentioned,  there  is  a  large  staff  of 
the  military  and  civil  departments.  The 
latter  includes  the  control  and  medical 
branches.  The  militia  is  organised  for  the 
home  defence   of  the  United   Kingdom, 
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though,  during  the  Crimean  War,  militia 
regiments  garrisoned  Malta.  The  service 
of  this  force  is  compulsory  for  every 
Englishman,  but  by  a  law  passed  yearly 
he  is  dispensed  of  this  service,  as  long  as 
the  number  of  men  necessary  to  fill  up 
the  ranks  of  that  force  present  themselves 
voluntarily.  The  engagement  is  con- 
tracted for  five  years.  The  volunteers 
foi*m  an  invaluable  force  for  the  protec- 
tion of  the  country,  and  in  the  day  of 
need  will  be  found  all  that  is  expected  of 
them.  For  the  constitution  of  this  force, 
vide  Volunteers.  The  yeomanry  of  Great 
Britain  is  a  body  of  cavalry  volunteers, 
and  their  origin  and  organisation  will  be 
found  under  the  head  Yeomanry. 

Previous  to  November  1871,  appoint- 
ments, in  the  infantry  and  cavalry  were 
made  under  the  purchase  system.  Pur- 
chase was  abolished  by  the  Warrant 
dated  20th  July,  1871,  and  candidates 
for  commissions  in  the  line  since  then 
have  to  pass  competitive  examinations. 
{Vide  Appendix  A.)  Promotion  in  the 
army  by  purchase  was  abolished  by  the 
same  warrant,  and  the  system  of  pro- 
motion since  will  be  found  also  in  the 
Appendix. 

In  the  artillery  and  engineers,  cadets, 
after  undergoing  an  examination,  previous 
to  entering  the  Academy  at  Woolwich, 
have  to  remain  there  for  three  years, 
when,  if  found  competent,  they  are  finally 
classed,  and  receive  commissions  in  the 
engineers  or  artillery,  according  to  their 
standing  on  the  list.  Those  selected  for 
the  engineers  go  through  a  special  course 
at  Chatham  in  engineering  and  other 
studies  having  reference  to  their  branch 
of  the  service.  Artillery  officers,  if  so 
inclined,  can  improve  themselves  in  the 
higher  branches  of  their  service,  by  at- 
tending the  advanced  class  at  Woolwich. 
Regimental  promotion  is  governed  in 
both  services  by  seniority.  (^Vide  Ap- 
pendix A.) 

A  slight  sketch  is  herewith  given  of 
the  rise  and  subsequent  formation  of  the 
British  army,  a  subject  which  will  be 
interesting  to  every  soldier,  though  it  is 
necessarily  given  in  a  concise  form. 

The  feudal  relation  between  lord  and 
vassal  led  originally  to  the  existence  of 
armed  and  dependent  bands.  But  this 
soldiery  was  virtually  the  soldiery  of  the 


barony.     The  armed  force  in  England  at 
that  period  was  no  strictly  organised  force. 
The  armed  retainers  of  the  barons  were 
subservient  to  the  will  of  the  sovereign, 
but   only   within    the    narrow  term  of 
service     in     the     field.      The    wars    of 
Edward    III,    and    of   Henry    V.     were 
effected  through  the  royal  purse  and  the 
co-operation  of  the   royal  vassals.     The 
Wars  of  the  Roses  were  the  wars  of  rival 
families.     A  royal  army,  such  as  we  now 
possess,  an  army  alien  to  any  feeling  but 
that  of  loyalty,  was  a  thing  unknown  in 
the  middle  ages  of  English  history.     The 
king  issued  a  commission  to  the  county. 
By  the  sheriff  a  county  force  was  raised. 
But  that  the  feudal  force  of  the  great 
nobles  should  be  at  the  service  of  the 
king,  in  time  of  danger,  depended  wholly 
on  the  good  faith  of  those  nobles.     In  the 
reign  of  Henry  VII.  the  power  of  as- 
sembling men    for    the  defence  of   the 
counties  was  placed  in  the  .hands  of  the 
lord  lieutenants  and  deputy  lieutenants  of 
counties.     But  the  want  of  an  organised 
force,  at  the  hands  of  the  monarch,  may 
be  seen  from  the  ease  with  which  a  mob 
of  rioters  from  the  northern    shires  or 
the  west  country  marched  to  the  gates  of 
London.     In  the  reign  of  Charles  I.  came 
the  question  whether  the  sovereign  could, 
or  could  not,  maintain  a  military  force 
without  the    permission  of  parliament. 
The  question  was  all  the  more   irately 
discussed  when  Charles  billeted  his  sol- 
diers on  the  people. 

During  the  reign  of  Charles  II.  appear 
the  germs  of  our  present  military  system. 
A  body-guard,  or  household   brigade   of 
5000  men,  was  sanctioned  by  the  parlia- 
ment.    But  evQu  this  insignificant  foroe 
was  viewed  with  apprehension  at  the  time, 
as  a  step  towards  the  position  assumed 
by  Louis  XIV.     It  appears,  however,  that 
after  the  13th  year  of  Charles's  reign  he 
obtained  a  statute  declaring  that  the  sole 
and  supreme   power,   government,   com- 
mand, and  disposition  of  the  militia,  and 
of  all  forces  by  sea  and  by  land,  and  of 
all  forts  and  places  of  strength,  is  the 
undoubted  right  of  his  majesty ;  and  both 
or  either  of  the  houses  of  parliament  can- 
not nor  ought  to  pretend  to  the  same. 
But  the  profuseness  of  Charles  and  the 
folly  of  James  prevented  them  employing 
this  instrument. 
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In  the  reign  of  WilliAm  III.,  the  fear 
of  an  army,  at  the  disposal  of  one  who 
might  prove  to  be  filled  with  arbitrary 
notions  of  government,  was  destroyed. 
The  Declaration  of  Rights  settled,  in  posi- 
tive terms,  that  the  raising  and  keeping 
of  a  standing  army  in  time  of  peace, 
without  the  consent  of  parliament,  is  con- 
trary to  law.  The  first  Mutiny  Act  was 
passed  in  1689.  It  was  to  last  for  six 
months  only;  but  it  has  been  renewed 
annually  ever  since,  except  in  three  par- 
ticular years.  It  constitutes  the  warrant 
upon  which  the  whole  military  system 
of  England  is  exercised  by  the  sovereign 
with  the  consent  of  parliament. 

From  what  has  been  stated,  it  will  be 
seen  that  the  sovereign,  without  the 
sanction  of  parliament,  has  no  power  to 
raise  a  military  force,  and  it  has  been  the 
custom,  for  the  last  180  or  190  years,  for 
the  minister  of  the  crown  to  ask  annually 
of  parliament  the  permission  to  raise  a 
military  force,  and  to  ask  for  money  to 
pay  the  same. 

The  head  of  the  army  is  the  Sovereign, 
assisted  by  the  Secretary  of  State  for 
War,  in  some  matters,  and  by  the  Com- 
mander-in-Chief in  others. 

Broad  Arrow — ^The  ancient  mark  of 
crown  property.  It  was  originally  used 
only  on  Admiralty  stores.  The  object 
of  the  mark  was  generally  to  prevent 
embezzlement.  Any  dealer  having  in  his 
pomession  stores  with  the  government 
arrow  on  it  is  liable  to  a  fine  and  con- 
fiscation of  the  property.  It  is  applied 
generally  to  ordnance,  as  well  as  to 
other  articles  which  belong  to  the  War 
Department.  The  mark  is  for  iron  and 
wood  what  the  coloured  thread  is  for 
sailcloth. 

Broadsword — ^A  sword  with  a  broad 
blade.  It  is  only  used  now  by  some 
Highland  regiments.  This  national  sword 
is  better  known  under  the  name  of  clay- 
more. 

Bronie — Bronze  is  an  alloy  of  copper 
and  tin  in  the  proportion  of  88  to  92  per 
cent,  of  the  former,  and  of  8  to  12  of  the 
latter  ;  but  the  amount  of  tin  in  bronze 
TBries  in  dififerent  countries.  Bronze  is 
used  in  casting  guns,  which  are  com- 
monly, but  erroneously,  called  ''brass 
OHmon."  This  alloy,  of  which  all  field 
gant  in  the  past  were  made,  is  now  no 


longer  used,  as  the  guns  on  being  rifled 
were  found  to  score  and  erode  more  than 
they  had  done  in  their  smooth-bore  state, 
and  to  be  greatly  weakened  from  the 
effect  of  the  rifling,  which  laid  bare 
hidden  weaknesses  in  the  metal  from  the 
want  of  homogeneity.  Bronze  has  been 
known  from  the  earliest  ages,  under  the 
name  of  brass,  but  which  was  really 
bronze,  as  the  most  ancient  coins  attest. 
So  well  known  was  this  alloy  that  it  led 
to  a  period  in  antiquarian  history  styled 
**  the  Age  of  Bronze,"  in  which  arms  of 
this  alloy  were  universally  made. 

Broniiiig — ^The  mode  adopted  for  the 
protection  from  the  influence  of  the 
atmosphere  of  the  exposed  gun-metal 
portions  of  all  the  tangents  and  drop 
sights  of  a  gun.  The  preparation  of  the 
fluid  used  in  the  above  process  will  be 
seen  in  the  'Text-book  of  the  Construc- 
tion and  Manufacture  of  Rifled  Ordnance.' 

Browniiig  Barrels — Is  the  process 
pursued  in  coating  the  barrels  of  muskets 
to  prevent  them  from  rusting.  The 
following  is  one  of  the  receipts  found  to  be 
successful  in  the  operation  of  browning 
barrels,  especially  in  India,  and  is  known 
as  the  PiiQlico  receipt.  The  same  ma- 
terials, but  in  different  proportions,  will 
answer  for  the  browning  of  all  wrought- 
iron  guns. 

Pimiico  Receipt. 

Acid,  Nitric,  by  weight,  lbs.  0     1  14 
Spirits  of  nitre       „         ,,048 


»» 
„       „   wine       „ 

Tincture  of  steel     „ 


Vitriol,  blue 
Rain  water 


>» 


»» 


0     3  0 

0     5  4 

0     0  12 

12  0 


The  foregoing  is  sufficient  for  100  rifle 
barrels. 

Brunt — ^The  troops  which  sustain  the 
principal  shock  of  the  enemy  in  action 
are  said  to  bear  the  '*  brunt  of  the 
battle." 

Bnuiliwood — Rough,  low,  close  thickets ; 
underwood,  branches  of  trees  cut  ofi^. 
The  use  it  is  put  to  is  in  making  gabions, 
fascines,  and  pickets.  Brushwood  for 
the  above  purposes  should  not  exceed  1{ 
to  2  inches  in  diameter  at  the  butt  or 
thick  end.  Brushwood  is  cut  and  tied 
up  in  bundles,  weighing  from  40  to 
50  lbs.  each. 

Bookler — Is  a  military  teim  oi  -^erj 
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ancient  date.  It  means  a  small  shield 
with  a  knob  or  boss  in  the  middle  of  it, 
called  in  French  houcle. 

BuckBliot,  vide  Cartridge  Buckshot. 

Buff — The  leather  of  which  soldiers* 
belts  are  made.  The  following  is  the 
process  pursued  in  its  preparation : — 

Buff  or  "losh  leather"  is  manufac- 
tured chiefly  from  the  hide  of  the  buffalo. 
The  process  of  softening,  removing  the 
hair,  cleansing,  &c.,  is  precisely  the  same 
as  that  for  common  leather  (vide  Leather), 
until  the  "pelt"  is  ready  for  tanning, 
when  it  has  to  be  prepared  for  a  process 
of  oiling.  This  is  done  by  carefully  re- 
moving or  forcing  off  the  upper  grain  of 
the  hide,  which  renders  both  sides  of  it  as 
nearly  alike  as  possible.  The  hides  are  then 
subjected  to  the  process  of  "  branning," 
that  is,  being  steeped  in  fermented  bran 
from  four  to  twelve  hours,  according  to  the 
atmosphere.  They  are  then  wrung  out  or 
scraped  over,  and  subjected  to  the  pulling 
mill  or  stocks  for  two  or  three  hours; 
afterwards  they  are  spread  out  and  oiled. 
Cod  oil  is  the  best  for  this  purpose.  The 
oiling  is  repeated  during  the  first  three 
or  four  days  until  each  hide  has  absorbed 
f  of  a  gallon.  For  the  following  three 
weeks,  the'  hides  are  subjected  to  alter- 
nate soaking  and  drying,  in  which  great 
care  and  attention  is  required.  They  are 
then  exposed  to  a  heating  process,  in 
hot-houses  prepared  expressly  for  the 
purpose,  for  two  or  three  days,  the  heat 
not  exceeding  130°  Fahrenheit.  Having 
arrived  at  this  stage,  the  oil  has  now  to  be 
extracted,  which  is  effected  by  a  solution 
of  potassa,  in  mills  constructed  for  this 
purpose.  The  buff  is  next  carefully 
cleaned  from  all  alkaline  matter  by  fre- 
quent washings,  and  each  hide  hung  up 
separately  to  dry.  The  facing  or  surface 
is  completed  by  rubbing  both  sides  with 
pumice-stone,  and  the  buff  is  then  in  a 
nt  state  to  be  cut  up  into  accoutrements. 

The  above  description  is  the  mode  pur- 
sued in  India.  The  process  is  somewhat 
similar  in  this  country,  the  hides  used 
being  those  of  the  ox  and  cow,  a  large 
quantity  of  which  are  imported  from 
South  America. 

BofGsilo — An  animal  of  the  ox  tribe.  It 
is  a  native  of  the  £ast  Indies.  This  animal 
is  seldom  used  for  military  purposes. 
The  natives  of  India,  however,  use  the 


buffalo  occasionally  both  as  a  beast  of 
burden  and  for  draught  purposes.  When 
dead,  the  hide  is  used  for  leather. 

Buffer,  HydratQio — A  contrivance,  as 
applied  in  the  service  of  artillery,  for 
checking  the  recoil  of  heavy  guns.  "  The 
hydraulic  buffer  consists  of  a  wrought- 
iron  cylinder,  closed  at  one  end,  the  other 
end  fitted  with  a  cap  and  stuffing-box, 
through  which  a  piston-rod  passes.  The 
piston  fits  well  into  the  cylinder,  and  is 
perforated  with  four  small  holes,  the 
size  of  which  varies  with  the  size  of  the 
gun.  The  cylinder  is  filled  with  Ran- 
goon oil  or  with  water,  enough  air  space 
being  left  to  act  as  an  elastic  buffer, 
which  takes  off  the  violence  of  the  first 
impact  of  the  piston  on  the  oil.  The 
cylinder  is  firmly  attached  to  the  plat- 
form on  which  the  carriage  recoils,  and 
the  end  of  the  piston-rod  to  the  carriage 
itself;  so  that  on  the  discharge  of  the 
gun,  the  carriage  drives  the  piston 
through  the  oil  or  water  with  great 
velocity,  gradually  bringing  the  gun  and 
carriage  to  rest  in  the  required  distance." 

The  orders  laid  down  for  the  preserva- 
tion of  hydraulic  buffers  are  as  follows : 
"  In  all  cases  where  guns  are  mounted  on 
carriages  and  platforms  fitted  for  hy- 
draulic buffers,  the  buffer  will  invari- 
ably be  kept  on  the  platform  filled 
with  the  proper  quantity  of  oil;  and 
when  not  required  for  immediate  use,  the 
piston  will  be  disconnected  from  the 
carriage  and  pressed  home  into  the 
cylinder." 

BnlletixL — ^Any  official  account  wkich 
is  given  of  public  transactions. 

Bullets — Leaden  balls,  either  spherical 
or  elongated,  fired  from  small-arms. 
They  are  also  used  in  the  preparation  of 
canister  shot.  The  service  bullet  used 
with  the  Snider  rifie  is  *55  in.  in  dia- 
meter :  weight,  466  to  468  grains  with 
plug.  The  Snider  bullet  is  elongated, 
and  receives  a  small  wooden  or  clay  ping 
at  its  base,  which,  on  the  piece  being 
fired,  expands  the  lead  and  causes  the 
bullet  to  fit  the  base  tightly  and  to  fill  the 
grooves  of  the  rifie.  The  Martini-Henry 
bullet  is  *45  in.  in  diameter,  and  weighs 
410  grains. 

Bullock — ^This  animal  is  used  in  India 
for  drawing  heavy  guns,  ammunition, 
stores,  &c.     All    carts  are  drawn    by 
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bullocks  in  India,  whether  in  the  ord- 
nance or  commissariat  department.  The 
ballock  for  military  purposes  is  obtained 
from  certain  districts  in  the  conntry,  and 
is  much  larger  than  the  usual  species  of 
this  animal.  The  pace  of  the  buHock  is 
slow,  rarely  exceeding  2  or  2}  miles  an 
hour,  but  he  has  much  endurance,  and 
in  draught  can  draw  5  cwt.  the  usual 
length  of  march,  without  being  dis- 
tressed. 

Bnll's-eTe — ^A  black  rectangular  figure 
on  a  white  ^ound  which  is  painted  on 
targets,  varying  in  size  according  to  the 
distance  at  which  the  target  is  placed, 
and  according  to  the  class  of  marksmen 
firing  at  it.  Outside  the  bulPs-eye  is  a 
white  space  bounded  by  rectangular 
black  lines.  The  space  within  these 
lines  and  between  them  and  the  buH's- 
eye  is  called  the  centre.  Outside  these 
lines  is  the  remainder  of  the  target. 

Bimtiiiy  or  Bimtiiig — ^A  thin  woollen 
cloth,  of  which  naval  and  military  flags 
are  made. 

Burette— A  graduated  glass  instru- 
ment used  in  the  chemical  laboratory, 
and  elsewhere,  for  the  purpose  of  di- 
viding a  given  portion  of  any  liquid  into 
100  or  1000  equal  parts. 

In  the  use  of  the  burette  much  loss  of 
time  and  risk  of  error  are  avoided ;  and 
in  the  analysis  of  large  quantities  of  salt- 
petre, such  as  is  carried  on  in  gunpowder 
fiustorios,  it  is  invaluable. 

Bums — ^As  scalds  and  bums  are  not 
nnfre^tient  in  the  laboratory,  the 
foltowing  will  be  found  a  useful  lini- 
aient : — 


Sweet  oil 
Hartshorn 


8  parts, 
1  part, 


or  equal  parts  of  linseed  oil  and  lime 
water. 

Bur — ^Any  roughness  or  unevenness 
observed  in  the  barrels  of  guns 
after  manufacture,  or  on  balls  which 
have  been  cast,  or  on  the  edge  of  tools 
when  ground,  or  in  wood-work  when 
turned,  caused  by  the  inequality  in  the 
fibres  of  the  material. 

Buntiilg  Chaise — ^A  charge  of  powder 
placed  in  shells  of  all  natures,  in 
order  that  they  may  burst  at  the  distance 
leqnired.  The  eharge  is  ignited  by 
of  a  fuze,  except  in  the  Palliser 


shell,  which  ignites  itself,  against  iron- 
clad ships.  The  ignition  of  the  powder 
in  these  shells  is  supposed  to  be^  caused 
by  the  violent  concussion  of  the  shell 
on  striking.  There  is  a  variety  of 
patterns  of  bursters  in  the  service,  made 
of  paper  and  serge.  For  the  most  part 
shells  are  filled  by  capacity,  not  measure, 
but  there  are  certain  exceptions. 

Bnsby — The  head-dress  worn  by  the 
artillery  and  hussars  in  the  British 
army.  It  consists  of  a  fur  hat,  with  a 
bag  hanging  from  the  top  over  the  right 
shoulder.  The  bag,  which  is  made  of 
the  same  colour  as  the  facings  of  the  regi- 
ment, appears  to  be  of  Hungarian  origin, 
and  intended  to  ward  off  a  sword  cut. 
In  India  the  artillery,  whose  head-dress 
in  Europe  is  a  busby,  do  not  wear  it, 
but  are  provided  with  wicker  helmets 
covered  with  white  cloth. 

The  head-dress  worn  by  the  fusihers  is 
called  a  *'  busby,"  and  is  made  of  black 
racoon  skin  for  the  officers  and  of  seal- 
skin for  the  non-commissioned  officers 
and  men. 

Bnflliing,  or  Boaching — ^The  operation 
of  fitting  one  piece  of  metal  into  another, 
which  is  generally  bored  for  that  purpose, 
in  order  to  receive  either  a  fresh  aper- 
ture, such  as  the  vent  of  a  gun,  or,  as  in 
the  case  of  a  shell,  to  receive  a  fuze 
which  does  not  fit  the  original  fhze-hole. 

Bnsliixig  Tents — This  is  resorted  to 
when  the  soil  will  not  hold  well,  or  in 
stormy,  blowing  weather.  It  is  only 
necessary  under  these  circumstances  to 
bush  the  main  outer  ropes  of  the  tent, 
which  is  effected  by  burymg,  to  a  suf- 
ficient depth  in  the  ground,  a  strong  bush 
at  each  angle  of  the  tent,  to  which  ropes 
are  attached. 

BnttreBses,  or  Counterforts — In  fortifi- 
cation, solid  constructions  of  masonry, 
raised  at  short  and  equal  intervals  on 
the  interior  side  of  the  revetment  of  the 
ditch,  to  strengthen  and  support  it. 

Butts — Mounds  of  earth  raised  behind 
the  targets  on  military  practice  grounds, 
for  the  purpose  of  stopping  the  onward 
course  of  shot,  bullets,  &c. 

Byl — One  of  the  early  Norman  arms 
resembling  a  war-hatchet. 
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Cable,  vide  Rope. 

Cacolets — Folding-chairs'  made  to  be 
slung  on  a  pack-saddle,  one  on  each  side 
of  a  mule.  They  are  used  for  carrying 
the  sick  or  wounded  in  the  day  of  battle. 
They  weigh  56  lbs.  the  pair.  The  pack 
weighs  the  same.  Add  the  weight  of 
two  men,  say,  150  lbs.  each,  total  weight 
to  be  carried,  400  lbs. — ^rather  an  exces- 
sive weight  for  any  but  a  first-class 
mule.  This  nature  of  chair  is  very  tiring 
for  the  sick  man  to  be  carried  in,  and  it 
is  difficult  to  place  men  in  them. 

Cadastral— This  term  is  derived  from 
the  French  word  cadastre,  a  register  of 
lands,  or  from  (xtdrer,  to  square,  and 
signifies  a  survey  on  a  large  scale,  such 
as  has  been  adopted  of  late  years  on  the 
continent  of  Europe,  and  is  now  used  in 
England  in  the  ordnance  maps.  The 
measurement  corresponds  so  nearly  to 
25  inches  to  the  mile  that  it  is  usually 
spoken  of  as  the  25-inch  scale.  It 
has  the  further  advantage  of  bearing, 
within  a  very  small  fraction,  the  propor- 
tion of  one  inch  to  an  acre.  A  cadastral 
as  opposed  to  a  topographical  map  may 
be  defined  to  be  one  on  whigh  the  sub- 
jects represented  agree,  as  to  their  rela- 
tive positions  and  dimensions,  with  the 
objects  on  the  face  of  the  country ;  while 
a  topographical  map,  drawn  on  a  small 
scal^,  exaggerates,  for  the  sake  of  dis- 
tinctness, the  dimensions  of  houses,  and 
the  breadth  of  roads  and  streams,  and  is, 
owing  to  its  smaller  size,  necessarily  less 
correct  than  a  cadastral  plan. 

Cadet  (French  cadet,  younger,  junior 
in  service) — ^This  term  is  given  to 
students  who  are  being  educated  at  a 
military  college  for  the  army.  Cadets 
for  the  engineers  and  artillery  are 
brought  up  at  the  Royal  Military 
Academy,  Woolwich,  and  on  passing  their 
final  examination  receive  commissions  in 
one  of  the  above  corps  according  to  their 
qualifications.  Formerly  cadets  for  the 
line  were  educated  at  Sandhurst,  and  on 
being  qualified  received  their  commissions. 
But  this  has  been  altered,  and  candidates 
for  the  infantry  and  cavalry  branch 
of  the  service  have  to  pass    an  exami- 


nation under  the  Civil  Service  Com- 
missioners, when,  if  found  qualified^ 
they  receive  their  commission  with  the 
rank  of  sub-lieutenant,  and  are  sent  to 
Sandhurst  to  learn  their  drill  and  other 
military  duties.  While  at  Sandhurst, 
they  are  placed  on  an  unattached  list  of 
sub-lieutenants,  and  are  not  posted  to 
regiments  until  they  have  completed  their 
instruction.  Sub-lieutenants,  however, 
intended  for  regiments  in  India,  proceed 
at  once  to  join  them,  and  are  instructed 
under  the  eye  of  the  commanding  ofiicer, 
and  have  to  pass  a  similar  examination 
under  the  garrison  instructor  of  the  dis- 
trict to  that  they  would  have  had  to 
undergo  at  Sandhurst.  The  garrison  « 
class  lasts  about  eight  months. 

Cadre  (French,  a  frame) — ^The  skeleton 
or  staff  of  a  regiment ;  list  of  officers. 

Caffin's  Machine — A  machine  formerly 
used  for  filling  cannon  cartridges.  Thi^ 
machine,  since  the  introduction  of  heavy 
charges  for  rifled  guns,  requiring  great 
nicety  in  weight,  has  become  obsolete  in 
the  service. 

Caisson  (French  caisse,  box) — ^For- 
merly the  name  given  to  a  tumbril  or 
ammunition  wagon. 

Cake,  Hill — Gunpowder  after  it  leaves 
the  incorporating  mill;  its  thickness  in 
this  form  varies  h'om  i  to  j^  inch.  It  is  of 
a  blackish  grey  colour,  and,  when  broken, 
should  exhibit  the  same  uniform  appear- 
ance without  presenting  any  sparkling 
or  yellow  specks ;  should  it  howeyer  do 
so,  it  is  a  sign  that  the  ingredients  hare 
not  been  properly  mixed  or  incorporated. 
After  the  mill-cake  leaves  the  incor- 
porating mills,  samples  of  it  are  tested 
"  for  strength  "  in  a  small  eprouvette. 

Cake,  Press — Gunpowder  after  it  has 
been  subjected  to  hydraulic  pressure. 
The  different  natures  of  powder  used  in 
the  service  receive  a  pressure  of  so  many 
tons  on  the  square  foot,  with  reference 
to  the  density  required.  Pebble  powder 
receives  a  pressure  which  gives  it  a  den- 
sity in  excess  of  the  usual  powders. 
The  amount  of  pressure  varies  with  the 
season  of  the  year,  less  pressure  being 
required  in  summer  than  in  winter. 

Caked  Gunpowder — Gunpowder  which 
has  become  lumpy  from  having  imbibed 
moisture.  In  this  state  little  permanent 
good  can  bo  done  to  it  by  reeling  and  re* 
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drying  it,  unless  it  is  used  at  once,  as 
after  a  time  it  absorbs  more  moisture 
than  it  did  before ;  powder,  therefore,  io 
this  state  should  not  be  re-stoved.  This 
does  not  apply  to  pebble  powder,  the 
grains  of  which  are  too  large  to  cake. 

CSalilm — ^The  diameter  of  the  bore  of 
a  gun  is  its  calibre.  Guns  are  deno- 
minated according  to  the  weight  of  their 
shot ;  siege  howitzers,  mortars,  and  other 
guns  in  terms  of  their  calibres,  expressed 
in  inches  and  decimals;  thus  a  24-pr. 
gun,  from  its  shot  weighing  24  lbs., 
is  termed  a  24-pr.;  and  an  8-inch 
howitzer,  or  8-inch  mortar,  from  the 
diameter  of  its  bore  being  of  that  size,  is 
denominated  an  8-inch  howitzer  or 
mortar.  The  latter  appears  to  be  the 
more  exact  method  of  classing  ordnance. 
The  calibres  of  all  heavy  rifled  guns, 
from  the  12^-inch  to  the  7-inch,  the 
projectiles  of  which,  like  all  fired  from 
rifled  guns,  are  oblong,  are  expressed  in 
inches,  but  the  smaller  natures  of  rifled 
ordnance  in  pounds.  For  the  calibre  of 
guns,  vide  Appendix. 

CSidl — In  a  military  sense,  applied  to 
the  assembling  of  troops  by  beat  of  dram, 
bugle,  or  trumpet.  Thus : — ^A  call  to 
arms,  roll  call,  tattoo  call,  are  all  well- 
known  calls. 

CSillipera — Gun  implements  of  diflerent 
natures.  They  are  used  for  measuring 
the  bores  of  ordnance,  diameter  of 
shot  and  shell,  and  in  ascertaining  the 
thickness  of  the  metal  of  spherical  pro- 
jectiles, &c. 

CSaliver — A  kind  of  musket,  so  called 
because  the  bore  was  of  a  fixed  size, 
in  order  that  the  common  stock  of  bullets 
might  fit  erery  piece  in  a  regiment ;  it 
was  of  greater  calibre  than  the  arquebus ; 
was  lighter  than  the  musket ;  was  fired 
without  a  rest,  and  could  be  discharged 
more  quickly  than  a  musket;  the  shot 
firom  the  latter,  however,  did  the  greatest 
damage. 

Gam — ^A  contrivance  in  machinery  for 
converting  a  rotatory  into  a  reciprocating 
motion.  On  the  breech  cylinder  of  the 
Armstrong  gnn  a  ring  is  fitted  to  which 
cams  are  attached.  This  ring  fits  with 
its  interior  octagonal  figare  with  the  ex- 
terior octagonal  figure  of  the  cylinder. 
The  weighted  lever,  with  a  piece  pro- 
jecting, works  on  the  cylinder  also  ;  and 


on  the  lever  being  worked  round,  the 
piece  projecting  catches  the  cams,  and 
this  screws  home  the  breech  screw. 

Camail — ^A  neck-guard  of  chain,  added 
to  the  bascinet.  The  word  is  either 
corrupted  from  cap-mail  or  owes  its 
origin  to  the  camail  resembling  the  lower 
part  of  the  capuchon,  commonly  worn  by 
all  classes,  but  which  among  the  higher 
ranks  was  made  of  camel's  hair,  and 
therefore  termed  camelin  by  the  French, 
from  whence  our  word  camletf  afterwards 
applied  to  an  inferior  stuff  made  in 
imitation  of  it. 

Cambridge  Aiyliim,  Sojral — ^An  in- 
stitution founded  by  the  father  of  the 
present  Duke  of  Cambndge  to  form  a 
home  for  one  widow  of  each  British  regi- 
ment. It  is  not  yet  completed,  and  is 
only  capable  of  receiving,  at  present, 
about  50  widows. 

Camel — ^A  beast  of  burden  used  in 
certain  parts  of  India  to  carry  the  bag- 
gage of  troops.  The  utility  of  camels  for 
this  service  is  confined  to  those  parts  of 
India  where  the  climate  is  very  dry.  In 
a  damp,  marshy  country  they  are  useless. 
A  camel  can  carry  four  maunds,  or  320  lbs., 
the  usual  length  of  a  march,  without 
being  distressed. 

CtuneroniaiL  Segiment — ^The  26th  re- 
giment of  the  line  in  the  British  army. 
It  appears  from  ^  Chambers's  Encyclopaedia* 
that  it  owed  its  origin  to  a  body  of 
brave  and  spirited  hillmen  or  Cameronifins 
who  were  indaced  by  the  convention, 
which  sat  at  Edinburgh  during  the  revo- 
lution of  1688,  to  give  their  services  in 
assisting  to  complete  the  work  of  the 
revolution,  which,  as  was  still  imagined 
by  some,  was  to  re-establish  things  ac- 
cording to  the  letter  of  the  Covenant. 
To  keep  down  therefore  such  a  move- 
ment, a  regiment  of  Cameronians  was 
organised,  each  soldier  being  induced  to 
join  with  the  understanding  that  the 
special  object  of  the  corps  was  to  establish 
the  work  of  the  Reformation  in  Scotland. 
Oamouflet — ^A  small  mine  charged  with 
about  10  lbs.  of  powder,  sufficient  to  com- 
press the  earth  all  around  it,  without  dis- 
turbing the  surface  of  the  ground.  It  is 
sometimes  formed  in  the  wall  or  side  of  an 
enemy's  gallery,  in  order  to  blow  in  the 
earth,  and  to  nut  off  the  retreat  of  the 
miner. 
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Camp — ^The  whole  extent  of  ground 
occupied  hj  an  army  either  in  huts  or 
under  canvas.  The  breadth  should  not 
exceed  the  length  of  line  occupied  by 
the  troops,  when  drawn  out  in  order 
of  battle.  With  regard  to  the  situa- 
tion of  camps,  it  is  a  general  rule 
that  both  wood  and  water  be  near  at 
hand.  Camps  are  either  permanent  or 
movabie;  in  the  former  case  the  troops 
live  in  huts  made  of  wood,  as  in  the 
camps  at  Aldershot,  Shorncliffe,  and  the 
Curragh.  Artillery,  as  well  as  cavalry, 
in  selecting  a  position  for  a  camp,  should 
get  as  near  water  as  possible,  with 
reference  to  the  supply  required  for  men 
and  cattle  attached  to  batteries,  which 
amounts  in  a  temporary  camp  for  each 
man  to  ten  pints  a  day,  for  each  horse  to 
ten  gallons  a  day.  The  minimum  quan- 
tity to  be  calculated  on  is  six  pints 
and  six  gallons,  but  in  a  stationary 
(iamp  more  water  will  be  required,  viz. 
five  gallons  per  man  and  fifteen  per 
horse.  Troops  should  avoid  pitching 
their  camp  too  near  a  village,  in 
case  of  fire,  and  pitch  always  to  the 
windward  of  it,  if  possible.  High  and 
dry  ground  should  also  be  selected,  and  it 
is  an  axiom  in  selecting  ground  for  an 
artillery  camp  that  there  should  be  a 
clear  space  to  its  front.  In  standing  or 
flying  camps,  great  attention  should  be 
paid  to  sanitary  arrangements ;  but  it  is 
to  be  borne  in  mind  that  there  is  an  im- 
portant distinction  between  camps  for  a 
night  and  permanent  ones.  Then,  again, 
in  modern  times,  troops  would  never 
encamp  in  presence  of  an  enemy;  they 
would  merely  bivouac. 

In  standing  camps,  the  regulated  in- 
tervals must  always  be  kept,  viz.  10 
paces  between  each  tent,  and  between 
regiments  and  brigades  increased  inter- 
vals ;  indeed  large  open  spaces  should  be 
kept,  and,^further,  when  camps  are  not 
near  the  enemy,  they  should  be  spread 
out  as  much  as  possible,  but  in  camps 
pitched  for  one  night  everything  should 
be  compact. 

The  ground  generally  chosen,  and  if 
available,  should  be  commons,  unenclosed 
grass  lands,  heaths,  ground  never  turned 
up.  Low  marshy  fiats  should  be  avoided ; 
gentle  sloping  ground  to  north  and  east  is 
advantageous.    Brushwood,  as  it   gene- 


rally covers  damp  ground,  is  to  be 
avoided.  Woods  are  bad  for  a  camp,  but 
good  for  a  bivouac. 

The  next  thing  to  be  thought  of  is  the 
soil  a  camp  stands  on : 

Sand  and  gravel  is  good ; 
Chalk  is  fair ; 
Clay  is  bad. 

Sites  of  old  camps  had  15  to  20  acres 
per  1000  men  for  a  passing  camp ;  twice 
that  space  for  a  permanent.  The  com« 
munications  should  be  to  the  main  road, 
and  within  the  camp. 

In  laying  out  a  camp,  say  a  standing 
camp,  it  should  not  exceed  in  length  a 
line  of  battle. 

For  the  room  taken  up  in  standing  or 
marching  camps,  vide  *  Regulations  and 
Instructions  for  Encampments,*  1872. 

It  appears  that  in  the  Prussian  military 
system  encampments  are  always  square 
in  form,  no  matter  what  the  number  of 
troops  on  the  ground.  The  camps  are 
guarded  by  sentinels  scattered  on  the 
fronts  and  wings  from  30  to  40  paces 
from  each  other. 

Camp  Equipage — Are  all  articles  which 
are  required  by  troops  on  the  march, 
such  as  tents,  utensils  of  all  sorts,  camp 
kettles,  stretchers,  ambulances,  &c.,  in 
fact,  all  such  things  as  an  army  would 
require  in  the  field.  They  are  provided 
by  the  Control  Department. 

Camp  Followers — The  sutlers,  petty 
tradesmen  ;  servants,  and  all  others  who 
accompany  an  ai*my  in  the  field.  In. 
India  the  camp  followers  are  very 
numerous,  and  of  a  mixed  nature — ^their 
numbers  quadrupling  sometimes  those  of 
the  whole  force.  It  is  difficult  to  dimi- 
nish the  numbers  which  follow  a  camp  in 
India,  seeing  that  officers'  servants  alone 
form  a  very  large  number  of  the  camp 
followers.  Then  all  these  have  to  be  fed, 
which  necessitates  a  class  of  men  follow- 
ing the  camp  whose  trade  is  to  provide 
such  articles  of  food  and  clothing  as  the 
numbers  in  camp  require. 

Armies  in  Europe  have  also  camp  fol- 
lowers, but  not,  fortunately,  to  the  extent 
of  an  Indian  army.  All  camp  followers 
are  subject  to  the  Articles  of  War, 
whether  at  home  or  in  India. 

Camp  Kettle — In  camp  equipment,  a 
vessel  of  iron  or  other  metflU  in  whioh. 
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the  soldiers'  food  is  cooked  on  the  march. 
There  are  two  patterns  in  the  service^ — 
Torrens  and  Flanders  ;  the  former  in  used 
in  standing  camps,  as  it  is  of  larger 
capacity  than  the  latter. 

Campaign — A  period  during  which  an 
army  keeps  the  field  and  carries  on  a 
series  of  operations. 

Camphor  (^Lauras  camphora)  —  An 
exudation  from  the  Indian  laurel-tree, 
having  a  fragrant  smell.  It  is  chiefly 
found  in  China  and  Japan,  and  is  in  ap- 
pearance white  and  transparent,  of  a 
light  and  highly  inflammable  nature, 
and,  in  consequence  of  its  combustible 
powers,  is  used  in  fireworks.  It  is 
soluble  in  spirits  of  wine.  As  a  pre- 
servative of  cloths  of  every  kind  against 
insects,  it  is  a  valuable  article. 

Canal — An  artificial  channel  for  water, 
formed  for  purposes  of  Aavigation,  and, 
when  available,  is  taken  advantage  of  for 
transport  of  military  materiel. 

Canister  or  Case  Shot — ^Ammunition 
which  is  used  with  all  natures  of  ordnance. 
It  consists  generally  of  a  tinned  iron 
cylinder  filled  with  sand,  shot,  or  balls 
made  of  lead  and  antimony  packed  in 
sand  and  clay.  The  balls  vary  in  weight 
and  diameter,  from  4  lbs.  to  Ij^  oz.,  ac- 
cording to  the  nature  of  the  ordnance  for 
which  they  are  intended.  Canister  is 
used  in  lieu  of  grape  shot,  which  was  in 
general  use  some  years  ago,  but  is  now 
obsolete.  It  is  a  question,  in  these  days  of 
long-range  rifles,  whether  case  shot,  which 
may  be  said  to  be  only  eflective  at  500 
yards  from  rifled  guns,  will  be  so  valuable 
as  it  has  hitherto  been.  Its  value,  with 
rifled  guns,  would  appear  to  be,  to  be  used 
as  a  last  resource  in  case  of  a  sudden  rush 
by  the  enemy  to  capture  the  guns.  Ex- 
periments with  case  shot  show  that  much 
better  results  are  obtained  by  firing  two 
case  shot  than  one,  at  moderate  ranges, 
viz.  up  to  450  yards. 

Cannon — ^A  piece  of  artillery  used  to 
throw  balls  and  other  projectiles.  The 
term  cannon,  as  stated  by  some  authors,  is 
derived  from  canna  (a  reed).  The  first  can- 
non were  called  bombarday  from  the  great 
noise  which  the  firing  of  them  occasioned. 
They  were  nothing  more  than  bars  of 
iron,  arranged  in  such  a  manner  that 
their  internal  aspects  should  form  a  tube  : 
the  bars  were  not  welded,  but  merely 


confined  by  hoops.  On  some  occasions* 
expedients  much  less  efficient  than  this 
have  be«n  had  recourse  to,  cannon  having 
been  made  of  coils  of  rope  arranged  in  a 
tubular  foi*m,  and  even  of  leather  or 
wood. 

The  first  use  of  cannon  is  thus  alluded 
to  in  Lieutenant-Colonel  Luard's  ^  History 
of  the  Dress  of  the  British  Soldier,'  in 
detailing  the  weapons  used  during  the 
reign  of  Edward  HI. : — "  Fire-arms  were 
introduced  in  this  reign,  and  cannon 
were  used  at  the  siege  of  Puy  Guillaume 
in  1338,  and  in  the  English  expedition 
against  Scotland  in  1337;  but  it  is 
doubtfal  if  any  were  used  at  Cressy, 
which  battle  was  fought  in  1346." 

Captain  Duncan,  in  his  *  History  of  ths 
Royal  Artillery,'  remarks  with  reference 
to  the  introduction  of  cannon  that  'Hhe 
moral  influence  of  the  guns  was  far  be- 
yond their  deserts.  They  were  served  in 
the  rudest  way,  and  their  movements  in 
the  field  were  most  uncertain,  yet  they 
were  regarded  with  superstitious  awe, 
and  received  special  names,  such  as  '  John 
the  Evangelist,'  *The  Red  Gun,'  *The 
Seven  Sisters,'  *Mons  Meg.'"  The 
same  author  states  that  *^  the  first  men- 
tion of  casting  in  England  of  great  brass 
cannon  and  culverins  is  in  the  year  1521, 
when  one  John  Owen  began  to  make 
them,  the  first  Englishman  that  ever 
made  that  kind  of  artillery  in  England." 
The  first  iron  guns  cast  in  this  country 
were  made  by  three  foreigners  at  Bick- 
stead,  in  Sussex,  in  the  year  1543. 

Canteen — A  regimental  establishment 
for  the  supply  of  wine,  malt-liquor,  gro- 
ceries, and  other  articles,  to  the  soldier 
at  reasonable  prices.  It  is  managed  by  a 
committee  of  officers.  For  the  use  the 
profits  of  a  canteen  should  be  put  to,  and 
the  rules  and  regulations  regarding  such 
an  establishment,  vide  Queen's  Re- 
gulations. This  term  is  also  given  to  a 
soldier's  mess-tin,  carried  on  the  knap- 
sack, and  is  further  given  to  a  box  or  case, 
waterproof  or  otherwise,  in  which  an 
oflicer  carries  his  table  or  cooking 
utensils. 

Cantonments — When  troops  are  de- 
tached and  quartered  in  different  adjacent 
towns  and  villages,  they  are  said  to  be 
placed  in  cantonments.  In  India,  the 
permanent    military    stations    are    so 
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called,  and  in  that  country  a  cantonment 
contains  barracks  for  European  troops, 
and  native  huts  termed  lines  for  the 
Sepoys.  The  European  officers  live  for 
the  most  part  in  bungalows  or  thatched 
houses.  Regimental  bazaars  also  form 
part  of  the  adjuncts  of  a  cantonment. 

Canvas — A  material  made  from  hemp, 
and  much  used  for  artillery  purposes, 
such  as  the  covering  of  the  seats  of  gun- 
carriages,  caps  for  sponge  heads,  soldiers* 
bags,  aprons  for  the  vents  of  guns, 
and  paulins  for  covering  stores  ;  it  is  also 
used  in  the  manufacture  of  tents.  The 
canvas  in  use  in  arsenals  in  India  is  of 
two  kinds — English  and  that  manu- 
factured in  the  country.  The  canvas 
made  in  India  is  used  for  all  purposes 
where  rough  material  would  be  required, 
such  as  artillery  practice  curtains,  sand- 
bags, bags  for  charcoal,  &c.  The  chief 
places  of  manufacture  of  Indian  canvas 
are  in  Bengal,  and  at  Cuddalore  and  Tra- 
vancore,  in  the  Madras  Presidency. 

Being  "  under  canvas  "  means  being 
in  camp  or  in  the  field. 

Cap-a-pie — ^This  term  was  applied  in 
the  middle  ages  to  a  knight  or  soldier 
armed  at  all  points,  or  from  head  to 
foot,  as  the  words  imply,  with  armour 
for  defence,  and  with  arms  for  offence. 

Cap  Sqnare — In  artillery,  that  part  of 
the  iron  work  of  a  gun  carriage  which 
folds  or  laps  over  the  exterior  portion  of 
the  trunnions  of  a  piece  of  ordnance, 
when  it,  is  laid  in  its  bed  or  carriage. 
The  cap  square  is  secured  by  a  key 
or  some  other  stronger  contrivance.  This 
fastening  prevents  the  gun  from  jump- 
ing out  of  its  trunnion  bed. 

Capital — ^In  fortification,  is  a  line 
drawn  from  the  angle  of  the  polygon  to 
the  point  of  the  bastion,  or  from  this 
point  to  the  middle  of  the  gorge.  It 
bisects  the  salient  angle  of  a  work. 

Capital  FimiBhiiieiit — In  the  army, 
the  sentence  of  death  passed  by  a  court- 
martial  for  certain  offences  committed 
by  officers  or  men.  (  Vide  Articles  of  War.) 
Capital  punishment  is  inflicted  by  the 
offender  being  either  shot  or  hanged,  the 
latter  being  resorted  to  for  some  scan- 
dalous or  infamous  crimes  only. 

Capitnlation— The  surrendering  of  a 
garrison  or  an  army  on  stipulated  con- 
ditions.   As    shown   by    Major   Knollys 


in  his  *  Handy  Dictionary  of  Military 
Terms,'  it  is  the  fact  of  terms  being 
granted  which  makes  the  difference  be- 
tween capitulation  and  surrendering. 

Caponier — In  fortification,  is  the  pass- 
age fVom  the  body  of  a  place  to  an  out- 
work. It  is  of  two  kinds,  single  and 
double^  and  is  either  covered  or  un- 
covered ;  in  the  former  case,  generally 
bomb-proof,  and  the  sides  loop-hooled. 

Caps,  Canvas — Used,  after  being  water- 
proofed, for  covering  the  mouth  of 
mortars,  and  for  covering  sponge  staves. 

Caps,  Fereossion — Small  cylinders  of 
copper,  closed  at  one  end,  in  which  a 
small  charge  of  fulminating  powder  is 
placed.  They  are  used  to  ignite  the 
charge  in  small-arms.  The  military  per- 
cussion cap  differs  slightly  from  the 
ordinary  sporting  cap  in  having  a  flange 
round  the  open  portion  or  rim  of  it,  to 
enable  the  soldier  to  take  a  good  hold 
of  the  cap.  This  form  of  cap  was  in  very 
general  use  before  the  introduction  of 
breech-loaders.  The  shape,  however,  has 
been  somewhat  changed,  as  may  be  seen 
in  the  copper  chamber  of  the  present 
small-arm  cartridge,  which  contains  a 
copper  cap,  with  the  usual  cap  composition. 
Percussion  caps  are  made  by  machinery 
driven  by  steam.  The  process  in  the 
manufacture  of  the  original  cap  is  as  fol- 
lows : — Sheets  of  16-oz.  copper,  or  copper 
weighing  16  oz.  to  the  square  foot, 
are  cut  up  into  strips,  three  inches  broad, 
and  passed  into  the  machine  for  receiving 
them,  which,  from  that  moment,  converts 
them,  by  a  very  speedy  and  ingenious 
process,  into  caps  ready  to  receive  the 
fulminating  charge ;  they  have,  however, 
previously  to  be  washed  in  diluted  sul- 
phuric acid,  to  free  them  of  all  red  oxide 
which  may  remain  on  the  surface  of  the 
copper.  The  caps  are  then  washed  in 
clean  water,  and  boiled  in  a  solution  of 
pearl  ash  to  remove  the  oil.  The 
machine  that  forms  the  caps  turns  out  at 
every  beat  of  its  progress  three  or  four 
caps  at  a  time,  and  the  speed  with  which 
they  can  be  made  depends  upon  the  regu- 
lation of  the  steam  power.  After  the 
caps  have  been  steeped  in  diluted  sul- 
phuric acid  for  some  time,  they  are  dried, 
and  placed  on  gun-metal  plates,  holding  a 
regulated  number  of  caps  ready  to  receive 
their  charge;    this    is  accomplished  in 
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the  loading  room ;  they  are  then  removed 
from  thence  to  the  compressing  machine, 
after  which  they  are  taken  to  the  var- 
nishing machine  to  fix  the  charge  in  the 
caps.  This  machine  is  so  adapted  that 
each  cap  receives  one  drop  of  varnish 
composed  of  spirits  of  wine  and  shell 
lac.  The  plates  are  then  removed  and 
placed  on  steam  baths,  to  dry  and  fix 
the  varnish.  Glazing,  if  carried  out,  is 
effected  by  the  slight  'pressure  of  a 
spindle  upon  the  charge.  The  caps  are 
now  closely  examined  to  see  that  each 
has  received  its  charge,  and  afterwards 
weighed,  and  packed  away  in  tin  boxes. 

ChiipBtan — ^A  strong  massive  piece  of 
.timber,  the  upper  part  of  which  is  pierced 
with  holes  for  the  reception  of  bars  or 
levers  to  which  the  power  required  is 
applied.  Round  the  capstan  a  rope  is 
ooUed,  to  the  end  of  which  the  weight  to 
be  lifted  is  attached.  In  default  of  a 
capstan  an  artillery  wheel  can  be  made  to 
take  its  place. 

CSaptain — ^In  the  army,  an  officer  who 
commands  a  troop  of  horse,  or  a  company 
of  infantry.  The  title  of  captain  was 
first  used  to  denote  the  chief  or  head  of 
a  company  of  troops  or  body  of  men. 
In  the  artillery  there  is  a  captain  ap- 
pointed' to  each  battery,  but  he  has  no 
independent  conmiand.  He  is  now  simply 
second  in  command  of  a  battery.  For- 
merly the  commander  of  a  battery  was  a 
captain,  and  a  second  captain  was  attached 
to  each  battery  to  aid  him  in  his  duties ; 
but  on  the  re-introduction  of  the  rank  of 
major  in  the  artillery,  the  commander  of 
a  battery  became  a  field  officer,  and  the 
name  of  second  captain  was  abolished  for 
that  of  captain. 

In  the  engineers,  the  same  change  has 
occurred.  In  the  militia  and  volunteers 
batteries  of  artillery  are  still  commanded 
by  captains. 

In  the  guards  the  rank  of  captain 
gives  also  the  rank  of  lieutenant-colonel, 
and  the  latter  is  therefore  captain  and 
lieutenant-colonel. 

Captain-Lieutenant — A  rank  formerly 
held  in  the  army.  This  position  carried 
the  rank  of  captain  in  the  army,  similar 
to  what  the  rank  of  lieutenant  and  cap- 
tain does  in  the  foot  guards  at  the 
I»rMent  day.  A  captain-lieutenant  did 
subaltern's  duty   in   his    company,   and 


could  hold  the  post  of  adjutant.  H« 
was  also  the  subaltern  who  conmianded 
the  **  colonel's  company  "  in  each  regi- 
ment of  infantry. 

Carabiniens  or  Carbineen — All  regi- 
ments of  light-armed  horse  were  formerly 
thus  called,  but  since  the  establishment 
of  hussars  they  have  lost  that  appella- 
tion. They  are  said  to  have  derived 
their  designation  from  the  Arabs,  amongst 
whom  the  Carabins  or  Karabins  were 
light  horsemen,  stationed  at  out-posts  to 
harass  the  enemy,  defend  narrow  passes, 
&c.  ;  in  action  they  took  the  place  of 
skirmishers.  There  is  only  one  cavalry 
regiment  in  the  service,  the  6th  Dragoon 
Guards,  which  bears  the  name  of 
Carbineers.  The  first  regiments  of 
carbineers  were  raised  in  the  reign  of 
James  II. 

Troops  called  Carabins,  a  sort  of  light 
cavalry  from  Spain,  are  first  mentioned 
in  England  in  1559. 

Carbine — ^A  small-arm  rifie  of  shorter 
dimensions  and  less  weight  than  a  mus- 
ket, and  used  by  both  cavalry  and 
artillery.  The  carbines  in  the  service 
are  of  two  kinds,  muzzle  and  breech- 
loading.  The  converted  Enfield  rifled 
carbine,  now  the  Snider,  is  the  arm  used 
by  the  artillery  and  cavalry,  except  the 
lancers.  The  royal  engineers  use  Lan- 
caster's converted  breech-loader.  In  Ap- 
pendix F  is  shown  what  troops  use  the 
muzzle-loading  carbine  rifle. 

Carbon — Is  found  in  many  minerals 
and  in  most  vegetable  and  animal  sub- 
stances. Carbon,  or  pure  charcoal,  is 
found  in  its  pure  state  in  the  diamond. 
As  charcoal,  it  burns  quickly  and 
strongly,  and  preserves  its  heat  for  a 
long  time.  Carbon  abounds  in  coal,  but 
mixed  up  with  iron,  sulphur,  and  other 
bituminous  constituents.  It  is  also  one 
of  the  elements  which  forms  carbonic 
acid  with  oxygen. 

Carcasses — Shells  of  greater  thickness 
of  metal  than  common  shells  of  the  same 
diameter,  and  having  three  vents  instead 
of  a  fuze  hole.  These  holes  admit  of  the 
burning  composition,  with  which  the 
shells  are  filled,  acting  with  great  force 
and  vigour  on  whatever  the  shells  may 
fall.  Carcasses  are  chiefly  employed  in 
bombarding  towns,  harbours,  &c.,  and 
may  be  fired   from  mortars,  howitzers, 
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rockets,  or  S.B.  guns,  but,  generally 
speaking,  they  are  fired  from  mortars. 
They  burn  for  the  space  of  eight  or  ten 
minutes,  and  the  nature  of  the  com- 
position is  such  that  they  will  burn 
under  water.  Carcasses  are  fired  with 
service  charges,  except  the  13-  and  10- 
inch  carcasses,  which  are  fired  with  16 
and  9  lbs.  respectively. 

Carriage,  Beam,  vide  Beam  Carriage. 

Carriage,  Blook-trail,  vide  Block-trail 
Carriage. 

Carriage,  Depression,  vide  Depression 
Carriage. 

Carriage,  Drag,  vide  Drug  Carriage. 

Carriage,  Monorieff— A  barbette-tra- 
versing carriage,  invented  by  Major 
Moncrieff,  of  the  Edinburgh  Artillery 
Militia,  having  for  its  object  the  power 
of  mounting  guns  with  counter-weights, 
of  using  them  in  gun-pits,  and  of  laying 
them  with  reflecting  sights. 

In  a  lecture  given  at  the  United 
Service  Institution,  a  few  years  ago, 
by  Major  Moncrieff,  he  explained  that 
since  the  introduction  of  rifled  guns 
and  small-arms,  the  protection  afforded 
to  the  artillery  and  the  detachment 
serving  the  guns  in  battery  was  not 
proportionate  to  the  increased  power  of 
the  fire  of  arms  of  precision,  and  that  the 
necessary  protection,  such  as  casemates 
and  turrets  afforded,  could  not  be  made 
available  except  at  great  expense,  and 
even  then  at  the  sacrifice  of  range  of 
fire.  It  was  apparent  to  him,  therefore, 
that  if  extended  range  were  required, 
guns  must  still  be  mounted  en  barbette^ 
thereby  necessitating  the  exposure, 
whilst  loading,  of  the  gun  detachment. 

The  principle  of  the  Moncrieff  inven- 
tion is  this : — 

^^By  a  simple  application  of  counter- 
weight with  a  moving  fulcrum,  the  car- 
riage lowers  the  gun  out  of  fire.  The 
gun  of  its  own  accord  rises  into  the  firing 
position,  the  energy  of  the  recoil  being 
stored  up  to  make  it  do  so." 

The  advantages,  as  set  forth  by  the 
inventor,  are  as  follows  : — 

^*It  enables  a  small  gun  detachment, 
behind  a  mound  of  earth,  to  load  and 
point  the  gun  in  this  protected  position 
without  being  seen. 

"To  fire  the  gun  without  the  men 
being  exposed. 


"It  effects  an  enormous  economy  of 
labour,  material,  and  life. 

"From  the  fulcrum  between  the  gun 
and  counterweight  being  a  movable  one, 
the  jar  and  shock  caused  by  firing,  and 
transferred  by  friction  to  the  platform, 
are  avoided. 

"  It  is  only  exposed  to  direct  fire 
during  the  short  time  required  to  dis- 
charge the  gun,  which,  on  firing,  de- 
scends of  its  own  accord  out  of  harm's 
way." 

The  following  is  a  description  of  the 
Moncrieff  wrought-iron  garrison  carriage 
for  the  rifled  M.L.  7-inch  gun,  as  ap- 
proved of  by  the  War  Department : — 

"The  apparatus  may  be  described, 
generally,  as  consisting  of  a  carriage  pro- 
per attached  by  a  shaft  to  one  end  of  a 
curved  elevator  which  has  a  counter- 
weight, consisting  of  iron  ballast,  packed 
in  boxes  at  the  other  end.  These  are 
placed  on  a  low  traversing  platform, 
which  is  fitted  with  guide  rails  support- 
ing the  rear  of  the  carriage,  and  with 
friction  traversing  gear. 

"  Upon  the  gun  being  fired,  the  force 
exerted  by  the  recoil  raises  the  counter- 
poise, and  the  gun  descends  until  it  is 
brought  to  rest  below  the  level  of  the 
parapet.  It  is  there  detained  by  self- 
acting  pawls  contained  in  the  break 
drums;  the  gun  is  run  up  by  raising 
weighted  levers  and  allowing  the  break 
drums  to  revolve  by  the  reaction  of  the 
counterweight  until  the  gun  reaches  the 
firing  position." 

For  naval  purposes,  Major  Moncrieff 
has  also  invented  a  means  of  raising 
and  lowering  guns  from  the  lower  to 
the  upper  deck,  and  vice  versa,  by  the 
introduction  of  the  hydro-pneumatic 
carriage,  but,  as  he  explained  in  a  recent 
lecture,  this  new  contrivance  is  as 
different  from  the  system  now  adopted 
for  land  service  as  could  be  imagined ; 
there  is  in  it  neither  a  moving  fulcrum 
nor  a  counterweight,  which  are  the 
grand  characteristics  of  the  land  service 
carriage.  Instead  of  using  the  force  of 
gravity,  pneumatic  agency  is  employed 
as  the  balancing  force,  and  the  recoil  is 
absorbed  by  the  same  agency. 

Carriages,    Artillery — Embrace     all 

carriages  for  the   transport  and  service 

I  of  guns,  their   ammunition,  and  stores. 
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Those  on  which  land  gnns  are  mounted 
are  of  three  natures — field,  garriaon,  and 
tiege.  Since  the  introduction  of  M.L.R. 
guns,  the  carriages  are  made  of  wrought 
iron,  though  there  are  still  wooden  car- 
riages in  the  service ;  but  these  will  be 
superseded  by  degrees.  For  the  manu- 
facture of  all  natures  of  gun  carriages  in 
England,  Woolwich  possesses  one  of  the 
finest  factories  in  the  world,  in  which 
naval  as  well  as  military  carriages  are 
made  up.  This  factory  or  carriage 
department  of  the  arsenal,  as  it  is 
properly  termed,  was  first  organised  in 
1803,  and  has  gradually  developed  into  a 
fiirst-rate  establishment,  possessing  of  late 
years  every  means,  mechanical  and  other- 
wise, for  manufacturing  carriages  in  the 
most  expeditious  and  approved  manner. 

Carxiagee,  Field — Carriages  on  which 
the  lighter  natures  of  ordnance  are 
mount^  and  on  which  they  travel,  and 
from  which  they  are  fired.  They  consist 
of  the  gun  carriage,  the  limber  and 
ammunition  wagon.  In  the  home  service, 
and  partly  in  the  Indian  service  (until 
within  the  last  few  years),  the  field  bat- 
teries were  composed  of  12-pr.  and  9-pr. 
B.L.  rified  guns  (Armstrong),  mounted 
en  wooden  carriages,  but  since  the  intro- 
duction of  the  present  M.L.R.  guns, 
wrought-iron  bracket  carriages  have  been 
constructed,  the  axle-trees  and  axle-tree 
beds  of  which  are  combined  in  one.  The 
advantage  of  this  construction  is  its  in- 
creased strength. 

Carriages,  GkurlBon — Carriages  con- 
structed  for  such  guns  and  howitzers 
as  are  not  intended  for  transport,  and 
which  are  generally  placed  on  the 
ramparts  of  a  fortress  or  in  case- 
mates .and  other  fortified  buildings. 
The  old-pattern  carriages  are  made  of 
cast  iron.  Since  the  introduction  of 
heavy  rified  guns,  the  patterns  of  garri- 
son carriages  have  been  modified  to  suit 
the  nature  and  weight  of  the  ordnance, 
as  well  as  the  position  in  which  they  are 
to  be  placed.  They  are  now  made  of 
wrought  iron,  with  sliding  carriages  of 
the  sanae  metal.  To  check  the  recoil, 
an  hydraulic  buffer  is  attached  to  each  ; 
this  buffer  is  entirely  self-acting,  and 
when  once  filled  with  refined  petroleum 
oil,  known  as  Bangoon  oil,  requires  no 
fiurther  adjustment. 


Oarriaget,  Mountain — Carriages  on 
which  guns  used  in  hilly  countries  are 
mount^.  The  pattern  carriage  in  use 
is  the  bracket,  made  of  steel,  and  light 
enough,  that  for  the  7-pr.  gun,  of  130 
lbs.,  to  be  carried  on  a  mule.  The  car- 
riages for  the  heayier  mountain  guns 
are  of  the  same  pattern,  but  with  some 
slight  alteration. 

Carriagei,  Mniile-piyoting — The  ob- 
ject of  this  system  is  to  give  elevation 
and  depression  to  the  gun  without 
movement  of  the  muzzle.  This  is 
especially  an  advantage  where  the  height 
of  the  ports  in  iron  ships  is  limited, 
and  also  where  it  is  desirable  to  give 
greater  cover  to  gun  detachments. 
Three  systems,  it  appears,  have  been 
tried,  but  not  fiivonrably  reported  on. 
The  reason  muzzle-pivoting  has  never 
succeeded  is  stated  by  Major  Morgan, 
R.A.,  in  his  lecture  before  the  United 
Service  Institution  in  1874,  to  be 
"because  the  centre  of  gravity  of  the 
whole  mass  of  the  gun  has  to  be  raised. 
The  only  way  in  which  it  can  satisfac- 
torily be  accomplished  is  by  the  Moncrieff 
principle,  or  some  such  modification. 
With  my  gun,  however,  the  trunnions 
have  merely  to  be  fixed  in  the  turret, 
and  the  whole  question  is  solved." 

As  some  of  our  iron  forts  are  con- 
structed with  small  ports,  the  best  of 
the  three  systems  will  probably  be 
adopted,  and  that  of  Colonel  Inglis's 
appears  to  be  the  best.  The  following 
extract  from  Major  Griffith's  *  Artillerist's 
Manual '  will  explain  the  mode  of  elevat- 
ing and  depressing  the  gun : — "Elevation 
and  depression  is  given  in  the  usual 
manner,  but  the  trunnions  are  supported 
on  screw-jacks,  by  means  of  which  the 
gun  can  be  raised  or  lowered.  The  port 
is  constructed  to  give  an  amount  of 
elevation  equal  to  from  0°  to  5°.  Let  us 
suppose  for  instance  that,  with  the  gun 
in  a  cei*tain  position,  elevation  can  be 
given  up  to  5°,  and  that  10°  is  wanted. 
Elevate  first  to  5°  (the  muzzle  will  be 
near  the  top  of  the  port),  and  then  lower 
the  gun,  by  means  of  the  screw-jack, 
till  the  muzzle  nearly  touches  the  sill 
of  the  port.  The  gun  will  still  be  at 
5°  elevation,  and  5°  more  can  be  ob- 
tained by  elevating  in  the  usual  way. 
Captain  Scott's  carriages  for  turret-guns 
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are     constructed    nearly    on    the    same 
principle." 

Carriage,  Siege— Carriages  of  the 
bracket-pattern  on  which  siege  guns  are 
mounted.  Hitherto  they  have  been 
made  of  wood,  but  wrought  iron,  which 
is  fast  superseding  wood  material,  is  to 
be  used  in  the  manufacture  of  all  car- 
riages of  this  nature,  as  has  been  the 
case  in  all  field  carriages  of  a  late  con- 
struction. 

A  hydro-pneumatic  carriage  has  also 
lately  been  proposed  by  Major  Moncrieff 
for  the  use  of  siege  carriages,  somewhat 
on  the  system  of  his  counterweight 
carriage  for  heavy  guns.  The  object 
obtained  is  lightness,  the  facility  of  load- 
ing the  gun  out  of  sight  of  the  enemy, 
and  raising  it  en  barbette  without  any 
difficulty,  thus  obviating  the  necessity  of 
cutting  embrasures  in  the  parapet.  The 
following  description  of  the  method  of 
using  the  hydro-pneumatic  system  is 
herewith  given  extracted  from  a  recent 
number  of  the  Times : — 

"The  carriage  is  designed  for  siege 
purposes,  and  it  seems  not  improbable 
that  the  development  of  its  prin- 
ciple may  altogether  revolutionise  that 
branch  of  military  operations.  Batteries 
of  attacks  have  hitherto  been  protected 
by  embankments  hastily  thrown  up, 
while  the  guns  have  been  fired  through 
embrasures.  But  the  deadly  precision 
of  improved  artillery  sends  shot  after 
shot  into  the  embrasures,  while  its 
penetrating  power  makes  ordinary  earth- 
works but  very  indifferent  protection. 
Major  Moncrieff''8  idea  is  to  adapt  to  the 
attack  the  system  he  has  been  elaborat- 
ing for  our  coast  defences.  He  digs  a 
hole  and  buries  his  gun  in  it.  The  soil, 
when  it  is  excavat^,  is  carried  to  the 
rear,  and  the  enemy  has  no  mark  to 
guide  his  aim  ;  after  each  discharge  the 
gun  sinks  out  of  sight,  and  the  indication 
of  its  precise  whereabouts  vanishes  with 
the  smoke.  In  the  sieges  in  the  late 
war  the  Germans  found  that  they  must 
withdraw  their  batteries  to  immense 
distances,  whence  the  fire  was  vague  and 
relatively  ineffective.  Major  Moncrieff 
undertakes  to  place  his  guns  within  500 
yards  of  the  enemy's  works.  By  his 
well-known  idea  of  the  counterweight 
he  had  attained  his  object  of  elevating 


the  gun  out  and  returning  it  to  cover, 
and  so  enabling  the  gunners  to  work  in 
comparative  safety  by  storing  the  force  of 
the  recoil.  But  the  objection  to  apply- 
ing the  system  to  siege  operations  was 
the  unwieldy  weight  of  carriages  fitted 
with  the  counterweight,  where  lightness 
and  facility  of  movement  were  primary 
considerations.  The  hydro-pneumatic 
system  dispenses  with  this  ponderous 
counterweight,  replacing  it  ingeniously 
with  a  simple  cylinder  only  containing 
air  and  water,  which  oscillates  between 
the  cheeks  of  the  gun  carriage. 

"  It  is  a  feature  in  the  carriage  that  it 
can  be  secured  on  an  improvised  platform 
without  any  heavy  and  costly  appliances. 
It  was  fastened,  as  it  is  intended  to  be 
fastened  in  actual  service,   by  a   chain 
passed    loosely    round    some    balks    of 
timber  buried  in  the  ground,   and   the 
fastening  acts  as  a  rude  pivot,  on  which 
it  revolves.       The     gun     was    a    rifled 
muzzle-loading     64-pr. ;     it    was    fired 
with   12  lbs.  of  powder,   and    the    car- 
riage very  much  resembled  an  ordinary 
siege  one.     When  in  position  for  firing, 
the  gun  is  raised  to  a  height  of  some  7 
feet  upon   a   pair  of  arms  or  elevators 
which    lay  hold  of  the   trunnions,  and 
their  action  is  regulated  by  racks,  which 
are  arranged  to  work  in  connection  with 
a  radial  connecting  rod.     Between  these 
is  the  head  of  the  piston  which  works  in 
the    hydro-pneumatic  cylinder.       With 
the  discharge  of  the  gun  the  head  of  the 
cylinder  sways  backwards,  the  piston  is 
forced  down  by  the  recoil,  and,  as  the 
piston  slowly  goes  down  in  this  cylinder, 
the  gun  descends  with  it  to  the  normal 
position   for   loading.     The  internal  ad- 
justments of  the  cylinder  are,  of  course, 
the  essence  of  the  invention.    The  piston 
descends   in  a  tube  of  water,  communi- 
cating at  the  bottom  of  the  cylinder  with 
a  couple  of  side  chambers  which  are  filled 
with  air.     As  the  water  is  forced  down 
in  the  central  tube,  it  necessarily  mshes 
into  the  side  ones,  and  the  elasticity  of 
the  air  it  violently  compresses  is  the  mo- 
tive power  that  is  to  be  stored  for  nse. 
There  is  just  sufiicient  water  to  fill  the 
central   cylinder   and   to   cover  all    the 
valves  and  joints,  and  there  is  nothing 
but  strong  and  solid  metal  in  those  parts 
of  the  side  chambers  in  which  the  com- 
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pressed  air  is  to  be  confined.  At  the 
bottom  of  the  cjrlinder,  between  it  and 
the  air  yalve,  and  immediately  in 
rear  of  the  latter,  is  a  *  throttle  valve.' 
The  throttle  valve  consists  of  a  small, 
circular,  perforated  cylinder,  revolving 
within  a  larger  one,  and  its  purpose  is 
to  neutralise,  by  the  application  of  water 
friction,  any  excess  of  energy  in  the 
recoil.  Indeed,  next  to  employing  air 
and  water,  as  light  and  convenient 
materials  of  enormous  power  to  work 
those  heavy  siege  guns,  the  idea  is  to  use 
those  elements  so  as  to  avoid  friction  and 
concussion.  Instead  of  the  violent  recoil 
which  threatened  to  shake  the  strongest 
carriage  to  pieces  when  it  was  arrested 
sharply  by  the  resistance  of  screws  and 
iron,  according  to  this  hydro-pneumatic 
system  the  recoil  is  made  to  exhaust  itself 
upon  air  springs  and  water  cushions.  The 
lirst  shock  is  broken  upon  the  mass  of 
water  in  the  middle  cylinder,  and  the 
throttle  valve  disposes,  as  it  were,  of  any 
of  the  subsequent  vibrations.  Theoreti- 
cally, therefore,  if  we  may  use  the  ex- 
pression, the  recoil  should  be  all  self- 
contained.  It  was  very  nearly  so  in 
practice;  the  carriage  moved  slightly 
to  the  first  shot,  as  the  chain  tightened 
that  secured  it  to  the  timber  balks ;  but 
the  shot  that  followed  made  no  per- 
ceptible change  in  its  position.  It  must 
be  remembered  that  under  the  old 
system,  and  before  Major  Moncrieff  had 
invented  his  counterpoise,  or  thought  of 
his  hydro-pneumatic  cylinder,  the  gun 
would  have  wrenched  itself  away  from 
any  such  rough  and  ready  fastening. 
When  the  piece  is  raised  for  firing,  it  is 
managed  by  a  worm-wheel  at  the  side, 
which  regulates  the  angle  of  elevation, 
and  which  turns  easily  to  the  touch  of  a 
lady.  To  sum  up  the  merits  of  the  in- 
vention, if  it  realises  the  advantages 
claimed  for  it — and  as  it  is  confessed  to 
be  a  mechanical  success,  we  scarcely  see 
how  it  can  fail  to  do  so— it  will  enable 
siege  batteries  to  be  established  and 
worked  with  comparative  impunity  at 
an  extraordinary  short  distance  from  the 
formidable  guns  which  are  mounted  on 
modem  fortresses ;  siege  guns  may  be 
iecared  in  position  anywhere  with 
materials  that  are  always  ready  to  hand ; 
and  carnages  on  constant  service  will  be 


exposed  to  the  very  minimum  of  strain. 
Moreover,  Major  MoncriefiTs  new  appara- 
tus can  be  easily  adapted  to  ordinary 
siege  carriages,  and  a  cart  and  a  couple 
of  horses  will  transport  its  extra  weight. 
If  it  proves  successful  with  the  heavy 
64-pr.  siege  guns,  a  fortiori  it  must 
succeed  with  the  40-pr.  to  be  em- 
ployed for  our  coast  batteries,  as  sug- 
gested in  Major  MoncriefiTs  pamphlet  en 
our  national  defences,  published  by  Stan- 
ford. We  may  add  that  the  invention 
has  the  warm  approval  of  such  distin- 
guished military  engineers  as  the 
Austrian  Icholl  and  the  Belgian  Brial- 
mont,  and  those  authorities  on  the  art  of 
war  are  not  men  to  commit  themselves 
to  an  opinion  lightly." 

Carrier-Figeon — ^The  name  of  a  species 
of  pigeon  which  is  used  in  war  time  to 
convey  messages  to  any  particular  city, 
post,  or  detached  wing  of  an  army. 
During  the  campaign  of  1870  between 
France  and  Prussia,  carrier  pigeons  were 
constantly  used  by  the  French.  In  a 
French  work  lately  issued,  the  subject  of 
messenger  pigeons  has  been  revived,  show- 
ing that  the  birds  known  as  homing-pigeons 
supply  the  most  simple  and  the  most 
practical  means  of  transmitting  orders  to 
a  distance  during  military  operations. 
The  work,  which  is  by  M.  du  Pay  de 
Podio,  commandant  au  48"  de  Ligne,  goes 
on  to  show  that  white  is  the  best  colour 
for  a  carrier-pigeon  for  the  reason  men- 
tioned in  his  book.  He  then  goes  on  to 
state  the  treatment  and  management  of 
these  birds,  and  how  they  should  be 
reared.  He  considers  they  are  far  more 
reliable  for  transmitting  messages  than 
balloon-post.  It  is  stated  (1874)  that 
the  French  military  authorities  have 
decided  upon  following  the  example  of 
Russia,  Italy,  Austria,  and  Germany,  in 
organising  a  regular  pigeon  telegraph. 
This  example  might  well  be  followed  by 
England.  Carrier-pigeons  are  said  to  have 
been  used  by  the  old  Roman  navigators 
before  the  days  of  the  Caesars,  and  there  is 
no  reason  why  it  might  not  be  worth  while 
to  revive  their  use  on  board  the  Trans- 
atlantic steamers. 

Carronade — ^A  piece  of  ordnance  in- 
vented by  Mr.  Gascoigne,  but  now  obso- 
lete. The  carronade  took  its  name  from 
the  Carron  Foundry  in  Scotland,  being  the 
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first  kind  of  ordnance  cast  there,  and  was 
introduced  into  the  service  in  1779. 
Carronades  are  short  pieces  of  ordnance, 
and  have  less  metal  than  guns  of  the 
same  calihre,  being  intended  not  so  much 
for  long  ranges  as  to  project  shot  of  large 
calibre  with  accuracy  to  such  distances  as 
vessels  of  war  in  those  days  were  sup- 
posed to  engage  at,  viz.  from  400  to  600 
yards.  These  pieces  have  no  trunnions, 
but  are  cast  with  a  loop  underneath,  a 
bolt  passing  through  attaching  them  to 
their  carriages.  They  have  no  swell  at  \ 
the  muzzle,  but  an  enlargement  of  the  I 
bore  or  cap  to  facilitate  the  putting  | 
in  of  the  shot,  and  to  save  the  rigging  i 
and  hammock  nettings  on  board  ship. 
They  have  a  sight  on  the  reinforce  ring, 
and  their  chambers  are  cylindrical ; 
the  charge  is  one-twelfth  the  shot's 
weight. 

Carry,  To — In  a  military  sense,  is  to 
obtain  possession  by  force ;  hence  "  to 
carry  by  assault." 

The  term  "  carry  arms  "  is  used  in  the 
manual  and  firing  exercises,  and  is  the 
position  a  soldier  brings  his  firelock  to, 
as  a  mark  of  respect,  when  an  officer 
passes  his  post. 

Cart — ^A  frame-work  of  wood,  with  | 
sides,  front  and  end  boards,  placed  upon 
two  wheels,  and  drawn  by  one  or  two 
horses.  In  the  artillery,  carts  are  very 
generally  used.  A  new -pattern  cart 
was  introduced  a  few  years  ago  into 
the  service  for  the  carriage  of  small- 
arm  ammunition  in  the  field.  There 
are  about  eighteen  carts  in  the  service 
of  different  patterns  and  for  various 
purposes. 

Cart,  Hand — A  cart  used  for  carrying 
ammunition  and  stores,  especially  in  the 
supply  of  advanced  batteries,  when 
wagons  cannot  conveniently  approach. 
The  hand  cart  will  carry  a  load  of 
15  cwt. 

Carts,  Transport — Carts  used  for  the 
conveyance  of  stores  of  all  natures  both 
of  food  and  ammunition,  and  for  the  car- 
riage of  the  sick.  When  an  army  takes 
the  field,  the  control  department  has  the 
selection  and  provision  of  carts  for  the 
carriage  of  the  stores,  tenets,  &c.  In  the 
selection  of  carriages,  that  which  travels 
the  easiest  and  lightest  is  to  be  preferred. 
Two-wheel  carts  form  admirable  trans-. 


port,   and    have    the    following    advan- 
tages : — 

Horses  nearer  their  load,  and  there- 
fore easier  draft ; 

Easier  driven ; 

One  kind  of  wheel ; 

Easier  extricated  in  heavy  ground ; 

Carry  more  in  proportion  than  four- 
wheel  carts ; 

Go  over  worse  ground. 
The  best  pattern  is   the  Maltese  cart, 
which  stands  high  enough  to  be  drawn 
by  large-sized  mules. 

Cart,  Trench — A  modification  of  the 
hand  cart.  It  is  smaller  than  it,  but 
stronger,  and  can  be  used  for  carrying 
10-inch  or  smaller  mortars  and  their 
beds.  It  is  fitted  with  shafts  for  single 
draught. 

Cartonch,  Onn — A  waterproof  canvas 
case  for  holding  the  cartridges  of  a  field 
battery.  There  is  one  to  each  ammu- 
nition box.  Copper  cartouches  were  for- 
merly in  use  in  the  Indian  batteries  ;  and 
for  damp  climates,  such  as  Assam  and 
Burmah,  they  will  be  found  to  be  more 
serviceable  than  canvas. 

Cartridge — A  case  or  bag  containing 
a  charge  of  gunpowder  or  gun  cotton, 
which  is  used  to  propel  bullets  or  larger 
natures  of  projectiles  from  small-arms 
and  guns. 

Cartridge,  Buck-shot  —  A  cartridge 
used  with  M.L.  and  B.L.  Snider  arms  of 
•577  bore.  The  former  consists  of  two 
paper  cylinders,  one  containing  2} 
drachms  of  B.F.G.  powder,  the  other 
containing  twelve  buck-shot,  weighing 
about  220  to  the  pounds  Buck-shot 
cartridges  for  B.L.  arms  are  similar  to 
the  one  described.  These  cartridges  are 
issued  in  this  country  to  convict  warders. 

Cartridge  CaaeB  for  Gnns — Cases  for 
bringing  cartridges  up  to  the  gun  from 
the  magazine.  They  are  made  of  leather 
for  S.B.,  B.L.R.  and  M.L.R.  guns,  up  to 
the  9-inch ;  but  for  the  7-inch  M.L.R. 
guns  and  upwards,  zinc  cylinders  are 
used. 

Cartridge,  Drill— A  dummy  cartridge 
used  for  drill  purposes  with  ordnance. 
For  B.L.  ordnance  it  is  made  of  leather. 
The  interior  consists  of  a  wooden  cylin- 
der, packed  round  with  felt  and  a  wooden 
dummy  lubricator  of  such  length  and 
diameter  as,  when  covered  with  leather, 
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to  form  a  cartridge  of  the  same  dimen- 
sions as  the  seryice  cartridge.  A  copper 
plate  is  fixed  at  the  base  to  prevent 
injury  from  the  explosion  of  the  tube. 
For  M.L.B.  guns,  raw  hide  is  used  to 
coyer  the  half  wood  block. 

Cartridge,  Onn — ^A  bag  in  which  the 
charge  of  powder  is  placed  before  the 
cartridge  is  inserted  in  the  gun.  The 
size  and  form  of  cartridges  depend  on  the 
nature  of  the  guns  with  which  they  are  to 
be  used^  and  the  purpose  for  which  they 
are  required.  They  are  made  of  serge,  silk 
(a  material  made  entirely  from  refuse 
ailk),  and  raw  hide — serge  for  service, 
silk  for  saluting  or  exercising,  and  raw 
hide  for  drill  purposes.  Experience  has 
shown  that  serge  is  hardly  strong  enough 
for  heavy  charges ;  silk  cloth,  therefore, 
which  is  much  stronger,  is  likely  to  take 
its  place.  Serge  or  flannel  cartridges  are 
hooped  (stitched  round  with  rings  of 
thread  or  broad  braid),  which  tends  to 
keep  them  in  their  proper  shape  when 
filled. 

In  examining  cannon  cartridges  (filled 
or  «mpty)  care  should  be  taken  to  see 
that  the  flannel  is  perfectly  sound 
throughout,  and  the  sewing  uninjured, 
and  free  fVom  all  appearance  of  moth. 
If  filled,  the  powder  should  be  free  from 
all  lumps  or  dust.  Dust  in  powder  in 
any  package  or  parcel  of  cartridges  will 
be  shown  by  the  flannel  appearing  black 
and  dusty  on  the  outside. 

To  restore  the  cartridge,  if  the  powder 
has  become  caked  by  pressure,  gentle 
rolling  will  bring  it  to  its  proper  state ; 
but  if  it  has  been  caked  from  wet,  it 
eannot  be  restored  without  injury  to  the 
grain. 

Cartridges  which  are  injured  by  moths, 
or  have  the  flannel  torn  or  damaged,  or 
of  which  the  powder  has  been  wetted  and 
caked,  or  which  is  very  dusty,  are  un- 
serviceable. 

Gartridge,  Hartixii- Henry,  vide 
Bottle-necked  Cartridge. 

Gartridge,  Small-arm — Consists  of  a 
cylindrical  case,  in  which  the  exact  charge 
of  the  musket  or  rifle  is  placed,  including 
the  bullet. 

The  new  service  cartridge  is  that  used 
with  the  Martini-Henry  rifle,  the  small- 
arm  lately  issued  to  the  British  army. 
Hie  cartridge  is  similar  in  general  con- 


struction to  the  cartridge  for  the  Snider 
arm.  It  is  thus  described  in  the 
*  Changes  in  War  Material '  for  Septem- 
ber 1874,  as  follows : — 

'*  The  bullet  is  made  of  an  alloy  of 
12  parts  lead  and  1  part  tin.  It  has 
two  cannelures,  is  papered,  and  lubricated 
with  beeswax.  The  weight  of  the  bullet 
is  480  grains.* 

The  case  is  made  of  sheet-brass,  0*004 
inch  in  thickness,  partially  covered  on  the 
inner  side  with  tissue  paper  attached  by 
cement.  It  has  also  a  small  band  of 
sheet-brass,  0*004  inch,  riveted  on  its 
inner  side  in  such  a  position  that  when 
the  case  is  rolled  up,  it  will  be  between 
the  folds  so  as  to  prevent  *  cutting '  at 
the  top  of  the  base  cup.  There  is  a  small 
hole  pierced  through  the  case  in  order 
that  it  may  be  seen  if  the  band  is  in  its 
proper  position.  After  the  case  is  rolled, 
the  top  end  is  reduced  in  diameter  by 
crimping  from  -577  inch  to  0*45  inch. 

The  charge  of  powder  is  85t  grains; 
the  manufacturing  limit  being  :k  2 
grains.  On  the  top  of  the  charge  is  a 
glazed  board  disc,  with  a  concave  beeswax 
wad  attached,  on  the  top  of  which  two 
more  glazed  board  discs  are  placed  ;  the 
bullet  is  then  inserted  and  secured  by 
choking  the  case  into  the  two  can- 
nelures. 

The  remaining  parts  of  the  cartridge 
are  the  same  as  in  the  cartridge  for  the 
Snider  arm." 

Gascable — In  artillery,  that  portion  of 
a  piece  of  ordnance  in  rear  of  the  base 
ring;  it  is  composed  generally  of  the 
button,  the  neck,  neck  fillet,  and  the  base 
of  the  breech.  This  description  has  re- 
ference to  S.B.  guns,  rifled  guns  having 
no  such  mouldings,  but  heavy  M.L.R.  guns 
have  a  cascable,  which  is  screwed  in  at 
the  rear  of  the  gun,  and  fits  evenly 
against  the  end  of  the  steel  barrel.  The 
cascable  has  a  button  through  which  a 
hole  (which  is  afterwards  enlarged  into 
the  loop)  is  drilled  through  one  end,  for 
the  purpose  of  screwing  the  cascable  into 
the  gun. 

Cascable  Hitch,  vide  Clove  Hitch. 
Oase-hardening — ^An  operation  of  great 
importance   in   the   treatment    of    iron, 

*  Has  been  reduced  to  410  grains, 
f  Beducsd  to  80  grains. 
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whereby  a  thin  casing  of  steel  is  given  to 
it,  and  the  conversion  can  be  carried  to 
an  extent  which  leaves  the  central  parts 
of  the  metal  in  their  original  condition  of 
soft  fibrous  iron,  or  of  cast  iron. 

Case  Shot — ^Another  name  for  canister. 
This  nature  of  ammunition  is  fired  from 
all  ordnance.     Vide  Canister. 

Casemate — A  chamber  made  within 
the  ramparts  of  a  fortification,  to  contain 
a  number  of  guns,  embrasures  being  cut 
for  them  through  the  revetment ;  in  some 
systems  its  particular  use  is  to  defend 
the  ditch.  Casemated  batteries  are 
generally  used  on  the  sea  faces  of  works, 
and  in  defending  the  entrance  of  harbours, 
in  which  case  they  consist  of  a  bomb-proof 
arch,  open  to  the  rear.  Iron  plating  and 
shields  of  various  thickness  are  used  in 
the  protection  of  the  embrasures. 

Cashiering — ^The  dismissal  of  an  officer 
by  a  court-martial  for  dishonourable  or 
disgraceful  conduct,  whereby  he  is  ren- 
dered incapable  of  serving  the  sovereign 
for  the  future  in  any  military  capacity. 

Cask — ^A  round  wooden  vessel,  of  more 
length  than  breadth,  bulging  out  in  the 
middle,  and  closed  up  at  either  end.  In 
military  operations,  casks  are  used  to  form 
bridges  across  rivers  when  no  pontoons 
can  be  had.  They  should  be  about  4  feet 
3  inches  long,  and  diameter  at  head  and 
bulge,  2  feet  2  inches  and  2  feet  9  inches 
respectively,  which  is  the  size  of  the 
water  butts  of  the  navy ;  but  any 
barrels  available  will  answer.  Casks 
filled  with  earth  may  also  be  used  as 
gabions  on  an  emergency,  and  also  in 
the  erection  of  barricades  when  it  is 
necessary  to  build  a  revetment. 

Casque — ^The  French  name  for  helmet, 
and  which  in  ancient  armour  was  the 
name  by  which  that  headpiece  was 
known. 

Cast  Iron — ^The  oxide  of  iron,  which, 
in  the  process  of  fusion,  gives  off  a  certain 
amount  of  oxygen,  and  combines  with  the 
carbon,  the  result  being  cast  iron,  which 
is  fusible,  but  brittle.  It  is  obtained 
from  the  ore  by  smelting,  freed  of  many 
of  its  impurities,  and  run  into  moulds, 
from  which  it  receives  the  name  of  pig- 
iron.  Cast  iron  has  been  largely  used, 
until  very  lately,  in  the  manufacture  of 
iron  ordnance.  It  is  observed  to  be  of 
three    kinds,    whitej    greyy    and    black. 


White  cast-iron  is  useless  for  the  manu- 
facture of  guns,  from  its  very  brittle 
quality.  Its  white  appearance  is  owing 
to  the  small  quantity  of  cajbon  in  pro- 
portion to  the  metal.  Grey  cast  iron  is  a 
less  brittle  metal,  containing  more  carbon 
than  the  white  metal.  This  was  the  kind 
made  use  of  in  casting  guns.  Black  cast 
iron  contains  a  large  quantity  of  carbon, 
which  gives  it  the  colour  named,  and 
renders  it,  by  its  excess  of  this  quality, 
very  fusible,  but  not  tenacious  or  cohesive, 
and  hence  not  fit  for  ordnance  purposes. 
Cast-iron  guns,  having  become  nearly  ob- 
solete in  the  service,  are  no  longer  manu- 
factured. 

Cast  Steel — Blistered  steel,  which  on 
being  fused  and  cast  into  ingots  becomes 
more  uniform  in  texture  and  of  superior 
quality,  from  the  more  equal  distribution 
of  carbon  throughout  the  mass.  The 
best  kinds  of  cutlery  are  formed  of  cast 
steel. 

Casting — In  foundry,  the  running  of 
liquid  metal  into  a  mould  prepared  for 
that  purpose.  Pig-iron  and  gtm-metal 
are  so*  treated  in  the  manufacture  of 
cannon,  iron-work,  &c.,  also  in  the  castii^ 
of  shot  and  shell.  The  process  pursued  in 
casting  guns  is  to  pour  the  fused  metal  into 
a  mould  of  the  shape  of  the  gun  required ; 
and  in  casting  what  is  termed  '*  solid," 
the  liquid  metal  enters  in  at  the  bottom  of 
the  mould,  which  is  placed  in  a  pit  at  a 
convenient  distance  &om  the  furnace  in 
an  upright  position,  muzzle  upwards. 
With  reference  to  the  interval  that  should 
be  allowed  to  elapse  before  casting,  after 
fusion  takes  place,  opinions  difier.  Mr. 
Mallet,  in  his  valuable  work  on  the  *  Con- 
struction of  Artillery,*  says: — "Theloirer 
the  temperature  at  which  the  fluid  cast- 
iron  is  poured  into  the  mould,  and  the 
more  rapidly  the  mass  can  be  cooled  down 
to  solidification,  the  closer  will  be  the 
grain  of  the  metal,  the  smaller  the  crys- 
tals, the  fewer  and  least  injurious  the 
planes  of  weakness,  and  the  greater  the 
specific  gravity  of  casting." 

The  term  '*  casting  *'  is  also  applied  in 
a  military  sense  to  the  weeding  out  of 
old,  diseased,  or  incapable  horses  in  the 
government  service.  Horses  so  found  are 
sold  by  auction  to  the  highest  bidder  on 
account  of  government. 

Castle — ^In  a  military  sense,  a  fortified 
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{dace  or  stronghold  to  defend  a  town  or 
city  from  an  enemy.  The  oldest  castles  in 
England  date  as  far  back  as  the  military 
Qccapation  of  the  country  by  the  Romans, 
or  eyen  before  then,  as  traces  of  castles 
are  found  in  various  parts  of  the  country, 
chiefly  on  the  tops  of  hills,  which  are 
ascribed  to  its  aboriginal  or  early  in- 
habituits.  It  is  probable,  as  shown  in 
'Chambers's  £ncyclopaedia,'  that  the 
Saxons  took  the  Roman  castles  as  a  model 
for  their  own  system  of  defence ;  and 
traces  of  Saxon  and  eren  Norman  work- 
manship are  found  in  structures  which 
are  believed  to  have  been  originally 
Roman. 

Castrametation — ^The  art  of  regulating 
and  laying  out  the  encampment  of  troops 
of  all  kinds,  whether  the  troops  are  to  be 
hutted,  placed  under  canvas,  or  bi- 
vouacked. For  detailed  information  on 
the  subject  of  encampments,  vide  ^  Regu- 
lations and  Instructions  for  Encamp- 
ments,' 1872. 

Cbtepnlta — ^A  warlike  machine,  used  in 
ancient  times  for  projecting  stones,  long 
darts,  or  javelins.  There  were  different 
k;ind8  and  sizes  of  catapultae  to  which 
names  were  given.  The  smaller  kinds 
were  in  the  form  of  a  cross-bow ;  the 
larger  were  supported  by  a  frame  which 
sustained  two  arms  moving  horizontally, 
having  for  a  motive  force  two  skeins  of 
catgut.  The  catapulta  was  less  powerful 
than  the  balista,  but  more  uniform  in  its 
range.  Catapultae  have  occasionally  been 
used  in  modern  warfare.  There  was  one 
erected  at  Gibraltar  by  General  Melville, 
for  the  purpose  of  throwing  stones  a 
short  distance  over  the  edge  of  the  rock 
in  a  particular  place  where  the  Spaniards 
used  to  frequent,  and  where  they  could 
not  be  annoyed  by  shot  or  shell. 

CSatgnt — ^A  cord  made  from  the  in- 
testines of  animals.  It  is  used  for  turn- 
ing-lathes and  all  narrow-grooved  wheels 
ia  machinery. 

Oat-o'-nine-tailf — ^A  whip  with  nine 
knotted  cords.  It  is  occasionally  used  in 
the  British  service  for  the  punishment  of 
toldiers  convicted  of  heinous  crimes. 

Oat'8-paw — ^The  name  given  to  a  par- 
tieolar  turn  made  in  the  bight  of  a  rope, 
to  which  a  tackle  is  fastened. 

Chvaliar — In  fortification,  is  a  work 
eoastracted  in  the  interior   of  a   full 


bastion.  Its  terre-plein  is  elevated  from 
8  to  12  feet  above  that  of  the  ram- 
part, having  a  parapet  of  18  feet 
high.  The  object  of  this  work  is  to 
command  ground  within  cannon  shot, 
and  by  its  elevation  to  protect  the  ad- 
jacent curtains  from  being  enfiladed.  It 
is  sometimes  provided  with  a  ditch  and 
revetment,  so  as  to  serve  as  a  retrench- 
ment. 

Cayalli  Onn — ^This  was  one  of  the  early 
breeching-loading  rified  guns.  It  was  in- 
vented by  Major  Cavalli,  of  the  Sardinian 
artillery.  The  gun  had  only  two  grooves 
cut  spirally  along  the  bore.  The  breech- 
closing  apparatus  consisted  of  a  wrought- 
iron  case-hardened  quoin  or  wedge,  which 
slipped  into  a  rectangular  perforation  in  a 
horizontal  direction,  behind  the  chamber 
of  the  gun,  and  perpendicular  to  the  axis 
of  the  bore. 

Cavalry — One  of  the  mounted  branches 
of  the  army,  divided  into  heavy  and  light 
cavalry.  The  duties  of  cavalry  are  very 
extensive  on  service,  comprising  the  care 
of  reconnoitring  parties,  outpost  duties, 
feelers  in  advance  of  an  army. 

General  de  Brack,  remarking  particu- 
larly on  the  duties  of  light  cavalry  in  the 
field,  but  of  course  applicable  to  cavalry 
of  every  description,  says : — 

*^No  situation  requires  so  many  na- 
tural dispositions,  such  an  innate  talent 
for  war,  as  that  of  an  officer  of  light 
troops.  Those  qualities  which  constitute 
the  man  of  superiority,  intelligence, 
ability,  and  personal  strength,  ought  all 
to  unite  in  him.  Continually  left  to 
himself,  exposed  to  perpetual  fighting, 
responsible  not  only  for  troops  he  himself 
commands,  but  also  for  the  safety  of  those 
he  may  be  ordered  to  protect  and  cover, 
the  employment  of  his  faculties,  both 
moral  and  physical,  is  called  for  every 
moment.  The  profession  he  follows  is  a 
rough  one ;  but  his  opportunities  of  dis- 
tinction occur  daily — a  splendid^compen- 
sation,  which  repays  him  the  more  richly 
for  his  labours  by  making  him  earlier 
sensible  of  his  value. 

"  To  be  a  good  officer  of  advance  guard, 
it  is  not  enough  merely  to  be  brave  and 
to  command  well  under  fire :  it  is  neces- 
sary to  have  brought  there  the  greatest 
possible  number  of  men  and  in  the  best 
condition  to  act  with  effect.    The  lattex 
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part  of  this  indispensable  requirement 
may  not  be  the  most  brilliant,  bat  it  is 
perhaps  of  the  greatest  importance  ;  it  is 
not  learnt  in  quarters,  and  demands  a 
host  of  conditions. 

"  The  habit  of  judging  of  the  health  of 
men  and  horses ;  a  knowledge  of  prompt 
remedies  applicable  in  particular  cases ; 
the  daily  and  minute  inspection  of  ap- 
pointments ;  understanding  the  necessary 
and  judicious  modes  of  repairing  the 
same ;  the  providing  of  all  that  can  be 
useful  to  the  soldier  and  his  horse,  without 
overloading  the  latter;  the  equipment 
well  arranged ;  regularity  of  pace  on  the 
line  of  march;  good  situation  for  the 
bivouacs ;  with  constant  attention  to 
everything  which  can  contribute  to  the 
condition  of  the  horse's  ability  even  to  dis- 
pense for  a  time  with  the  farrier ;  a  notion 
of  the  method  of  using  the  utensils  con- 
tained in  a  soldier's  case ;  understanding 
the  occasions  favourable  to  refreshment 
and  repose ;  the  moral  acquaintance  with 
men  under  his  command  ;  discipline  pre- 
served when  the  dragoons  have  no  longer 
before  their  eyes  the  dread  of  guard-room 
or  jail ;  that  foresight  which  ever  watches 
to  prevent  useless  distress  to  the  horses  ; 
personal  example  offered  upon  every  occa- 
sion, and  afforded  the  more  readily  in 
proportion  as  those  occasions  may  be 
trying  or  difficult ;  confidence ;  un- 
bounded devotion ;  the  power  of  exciting 
enthusiasm  among  his  followers :  these 
are  capabilities  the  theories  of  peace 
cannot  teach  ;  these  are  what,  in  addition 
to  courage,  military  coup  d*ceU,  and  a 
ready  judgment  on  the  field  of  battle, 
form  the  officer  of  real  distinction." 

James,  in  his  *  Military  Dictionary,* 
shows  the  high  estimation  in  which 
cavalry  was  always  held  in  former  days, 
in  the  following  words : — 

'*  The  most  scientific  and  the  most  ex- 
perienced officers  have  always  held  the 
cavalry  in  high  estimation.  The  services 
which  have  been  rendered  by  this  body  of 
men,  their  innumerable  successes,  of 
which  so  many  records  are  preserved  both 
in  ancient  and  modern  history,  together 
with  the  unanimous  approbation  of  those 
authors  who  are  considered  as  masters  in 
the  art  of  war :  all  these  circumstances 
sufficiently  evince  that  cavalry  is  not 
only  useful,  but  indispensably  necessary, 


in  war.  Marshal  Turenne  was  known  to 
say : — *  Avec  une  bonne  cavalerie,  on 
travaille  I'armeie  de  son  ennemi  par 
detail,'  meaning  thereby  that  the  desul- 
tory and  rapid  movements  of  dragoons,  if 
properly  managed,  are  of  a  natnre  to 
destroy  the  best  concerted  plans  of  an 
adversary,  by  hanging  upon  his  flanks, 
driving  in  his  outposts,  intercepting  his 
convoys,  and  by  taking  advantage  of  every 
opening  during  the  heat  of  engagement. 
The  Austrians  had  a  memorable  instance 
of  the  latter,  when  the  French  General 
Desaix,  at  the  head  of  a  body  of  horse, 
decided  the  fate  of  the  battle  of  Marengo. 
In  pursuits,  the  superiority  of  the  cavalry 
is  unquestionable." 

General  Olausewitz,  in  'La  (hierre/ 
liv.  V.  p.  25,  says  that,  when  cavalry  is 
deficient,  ^^  la  riche  moisson  de  la  victoire 
ne  se  coupe  plus  alors  ^  la  faux,  mais  k  la 
faucille." 

"  Cavalry,"  says  Colonel  Du  Vernois,  in 
his  *  Studies  in  Troop  Leading,*  ''must 
keep  up  the  communication  between 
divisions  of  the  same  corps,  and,  conse- 
quently, must  be  at  the  disposal  of  the 
general  commanding  the  divisions.  A 
grave  error  is  made  in  massing  cavalry  in 
brigades  or  in  divisions.  Patrols  of  three 
or  of  four  men  are  sufficient  to  watch  the 
movements  of  a  small  body  of  the 
enemy  in  the  neighbourhood,  and,  from 
their  number,  will  probably  escape 
notice." 

The  introduction  of  arms  of  precision 
is  stated  by  some  authorities  to  haye 
considerably  affected  the  value  of  cavalry, 
especially  of  heavy  cavalry.  The 
employment  of  light  cavalry,  however, 
has  since  been  more  frequent.  This  wat 
observed  in  the  Franco-Prussian  war 
of  1870,  the  light  cavalry  of  the  Prus- 
sians having  performed  invaluable  service 
in  all  the  duties  of  that  branch  of  their 
army.  But  notwithstanding  the  opiniona 
held  of  the  diminished  value  of  heavy 
cavalry,  it  has  played  a  prominent 
and,  as  at  Marengo,  a  decisive  part  in 
battle.  It  is  now  thought  by  some  to  be 
useless  to  employ  that  branch  of  the  ser* 
vice  against  an  artillery  carrying  missiles 
3000  yards,  and  an  infantry  armed  with 
breech-loaders.  But  the  Franoo-Pnusiaa 
war  of  1870-71  proved  that  heavy  cavalry 
is  still  of  use.    Towards  the  end  of  Dm 
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battle  of  Worth,  Marshal  MacMahon, 
finding  all  his  positions  on  the  point  of 
being  tamed,  ordered  a  brigade  of  cui- 
rassiers to  charge  the  Prussian  centre. 
He  ordered  a  second  brigade  to  charge. 
Both  brigades  were  completely  anni- 
hilated. But  the  attempt  permitted 
the  fragments  of  the  French  troops  to 
fall  back.  At  Grarelotte,  the  Germans 
wished  to  cross  a  valley,  which  was 
covered  by  the  fire  of  some  French  bat- 
teries; a  charge  of  German  cuirassiers 
silenced  the  guns;  and  though  the  loss 
was  frightful,  the  desired  movement  was 
effected.  These  incidents  are  but  excep- 
tions to  the  rule,  that  cavalry  should 
never  be  sent  against  artillery  or  columns 
of  infantry  not  broken  by  artillery  fire. 

Cavalry  should  always  be  at  hand  to 
cover  the  retreat  of  a  defeated  army,  by 
frequent  and  successive  charges,  or  for 
pursuit  in  case  of  victory.  General 
I^Aurelle  de  Palladines  was  unable  to  reap 
the  benefits  of  his  victory  over  Von  der 
Tann,  at  Coulmiers,  for  want  of  cavalry. 

In  the  British  army  cavalry  is  classed 
as  heavy,  medium,  and  light  cavalry. 
The  household  cavalry  and  the  regiments 
of  dragoon  guards  are  termed  heavy; 
the  dragoon  and  lancer  regiments, 
fnedium;  and  hussar  regiments,  light. 
The  latter  may  be  placed  in  the  same 
category  as  the  Prussian  Uhlans,  and  on 
active  service  would  perform,  together 
with  lancers,  similar  duties. 

Cavalry  Depot — A  depot  formed,  at 
Canterbury,  to  which  all  the  depot  troops 
of  cavalry  regiments  abroad  are  attached. 
For  the  rules  and  regulations  pertaining 
to  a  cavalry  depot,  vide  Queen's  Regu- 
lations. 

CaTesson — ^Nose  band  of  iron,  wood,  or 
leather,  used  for.  breaking  in  horses. 

CeXlM,  Military — Places  of  solitary  con-' 
finement  in  which  soldiers  are  imprisoned 
by  order  of  the  commanding  officer.  The 
limit  of  time  of  confinement  is  168  hours. 

Oemsiltation — ^The  process  pursued  in 
producing  steel  from  pure  malleable  iron. 
The  operation  is  carried  out  in  placing  the 
iron  in  troughs  with  sulphur,  salt,  char- 
coal, brick-dust,  &c.,  and  exposing  the 
whole  to  the  action  of  fire  in  a  cementing 
furnace. 

Oantral-ilre  Cartridge — ^This  cartridge, 
.vhich  18  used  with  central-fire  guns,  was 


introduced  into  this  country  under  the 
name  of  the  Pattet  cartridge,  by  Mr.  Daw, 
and  is  known  as  Daw's  central-fire  cart- 
ridge. It  resembles  the  Boxer  patent 
cartridge,  used  with  the  Snider;  the  base 
and  mode  of  ignition  are  the  same,  but 
instead  of  the  pasteboard  tube.  Colonel 
(now  General)  Boxer  substitutes  one  of 
brass,  formed  by  coiling  sheet  metal  in 
double  folds,  and  covering  it  with  water- 
proof paper.  An  improvement  has  been 
made  in  this  cartridge  since  its  first  intro- 
duction, and  a  patent  was  taken  out  by 
General  Boxer  in  1866.  The  case  of  the 
cartridge,  as  it  then  appeared,  has  since 
been  used  for  the  Martini  and  many  other 
systems  of  breech-loading  rifies  with  great 
success.  It  has  further  been  improved 
upon  by  Messrs.  Ely  Brothers,  who  have 
taken  out  a  patent  for  making  it  *^  bottle- 
necked." 

Central-fire  Onns  —  Breech-loading 
guns,  principally  for  sporting  purposes. 
They  were  introduced  some  years  ago  by 
Mr.  Daw,  the  well  known  London  gun- 
maker.  They  are  thus  described  in 
Greener's  'Modern  Breech-loaders  : — 
"The  principle  is  snap-action,  with  the 
lines  over  the  trigger-guard;  the  ban  els 
are  disengaged  by  depressing  the  lever. 
This  gun  has  the  reputation  of  being 
strong  and  durable;  it  is  usually  made 
with  back-action  locks. 

"  The  greatest  advantage  gained  by  the 
central-fire  principle  is  the  non-escape  of 
gas  at  the  breech ;  the  next  is  cleanli- 
ness ;  besides,  there  is  no  pin-hole  in  the 
barrels  to  let  in  the  wet.  This  pin-hole 
is  considered  a  great  objection  by  some, 
as  the  pin  must  fit  into  the  notch  in  the 
barrels  before  the  barrels  can  be  closed. 
In  very  rapid  loading,  and  during  ex- 
citement in  battue  shooting,  or  when 
after  dangerous  game  in  wild  countries, 
this  would,  perhaps,  cause  delay  in  fitting 
the  cartridge  properly.  *  Delays  are 
dangerous,'  especially  when  being  charged 
by  a  bear  or  tiger.  The  central-fire 
plan  greatly  simplifies  loading  and  un- 
loading. It  is  often  difficult  to  extract  a 
tight-fitting  cartridge  from  a  pin-gun; 
this  is  another  cause  of  delay,  especially 
when  the  gun  is  foul ;  besides,  the 
cartridges  are  not  so  handy  to  carry,  on 
account  of  the  projecting  pin,  as  the 
central-fire."    These  guns,  as  Mr.  Green^v 
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states,  have  undergone,  like  all  other  in- 
ventions, great  improvements  since  their 
first  introduction,  especially  in  the 
striking  action. 

Cenlie  of  Gravity,  vide  Gravity. 

Centrifiigal  Foree — ^That  force  which 
impels  the  body  to  recede  from  such  a 
centre,  if  it  were  not  prevented  by  the 
centripetal  force ;  this  force,  according  to 
the  first  law  of  motion,  impels  the  body 
to  move  uniformly  in  a  straight  line. 

Centring  Machine — ^A  machine  used 
previous  to  boring  and  turning  a  piece  of 
ordnance,  to  find  the  exact  centre  of  the 
mass  of  metal.  This  is  done  by  drilling 
a  conical  hole  at  both  ends  of  the  gun, 
which  are  the  centres  upon  which  the 
gun  is  turned. 

Centring  of  a  Shot — ^In  gunnery,  ex- 
presses the  accurate  fitting  of  a  pro- 
jectile in  the  bore  of  a  rifled  gun,  so  that 
when  it  leaves  the  gun  it  will  do  so  with 
a  rotation  round  its  longest  axis,  having 
that  axis  coincident  with  the  line  of 
flight. 

B.L.R.  guns  having  leaden-coated  pro- 
jectiles are  best  centred,  as  they  have  no 
windage,  and  cannot  move  in  their 
passage  up  the  bore;  whereas  M.L.R. 
guns  have  windage,  and  though  the  shot 
may  be  properly  centred  by  means  of 
studs  and  accuracy  of  fit  and  rifling, 
there  is  a  liability  or  greater  chance  from 
the  action  of  the  powder,  of  the  projectile 
not  leaving  the  piece  so  well  centred. 
Want  of  proper  centring  is  very  in- 
strumental in  producing  inaccurate  shoot- 
ing. 

Captain  Morgan,  R.A.,  in  his  paper  on 
**  Rifling  Heavy  Guns,"  *  R.  A.  Institution 
Papers,*  vol.  viii.  No.  7,  remarks  as  fol- 
lows on  the  subject  of  accurate  shooting: — 
"  This  last  can  only  be  obtained  by  proper 
centring;  for  if  the  projectile  is  not 
properly  centred,  there  is  always  an 
initial  cause  to  interfere  with  the  after 
regularity  of  the  deflection.  There  can 
be  no  doubt,  however,  that  a  rapid  twist 
is  the  best  thing  that  will  compensate  for 
want  of  centring,  because,  in  the  first 
place,  it  is  not  so  easy  to  deflect  the  point 
of  the  shot  as  it  comes  out  of  the  gun 
when  the  twist  is  great;  and  in  the 
second  place,  any  initial  deflection 
which  may  exist  becomes  more  readily 
absorbed  in  the  larger  and  more  stable 


gyration  which  afterwards  ensues.  It  is 
better,  however,  to  do  with  a  less  rapid 
twist  and  more  perfect  centring,  not  only 
because  it  strains  the  gun  and  projectile 
less,  but  also  because  it  in  reality  gives 
more  accurate  shooting." 

Centring  is  thus  explained  in  the  *  Trea- 
tise on  Ammunition,'  published  in  1874: — 
*^The  projectile  in  loading  bears  on  one 
^ide   of    the   stud,   which   is   called  the 

*  loading  edge ; '  on  firing,  it  bears  against 
the    other    side,    which    is    called    the 

*  driving  edge ; '  if  the  sides  of  the  studs 
be  perpendicular  to  the  projectile,  or,  to 
speak  more  correctly,  normal  to  its 
surface,  and  the  groove  be  of  a  corre- 
sponding shape,  the  stud  will  remain  at 
the  bottom  of  the  groove ;  but  if  the  side 
of  the  stud  be  made  an  inclined  plane, 
and  the  side  of  the  groove  corresponding 
in  shape,  the  stud  on  being  pressed 
against  the  groove  will  have  a  tendency 
to  run  up  the  inclined  plane,  and  by  so 
doing  will  centre  the  shot  in  the  bore, 
that  is,  will  bring  the  axis  of  the  shot  to 
correspond  with  the  axis  of  the  gun ;  the 
windage  will  in  this  case  be  evenly  dis- 
tributed all  round  the  shot,  and  the 
shot  will  not  be  in  contact  with  the  bore. 
Hence,  with  bronze  guns  centring  is 
desirable,  as  even  with  a  groove  of  a 
depth  equal  to  the  height  of  the  stud 
there  would  be  no  contact." 

Centripetal  Foroe — A  force  which  con- 
tinually tends  to  draw  or  impel  a  body 
towards  a  certain  fixed  point  or  centre. 

Chaoo,  or  Shako — ^The  military  head- 
dress used  in  the  British  and  continental 
armies  when  in  full-dress. 

Chain  Mail,  or  Chain  Annenr — ^A  kind 
of  armour  much  used  in  the  twelfth  and 
thirteenth  centuries.  It  was  formed  of 
.hammered  iron  links  connected  one  to 
another  into  a  dress  or  form  of  a  garment. 
Its  advantage  was  in  its  lightness  and 
flexibility,  compared  with  the  sheets  of 
steel  or  brass  of  other  metal  armour,  but 
it  was  not  so  good  a  protection  from  the 
spear  or  lance. 

Chain  Shot — Consists  of  two  hollow 
hemispheres,  joined  by  a  chain,  forming 
one  shot  when  united.  When  the  shot 
is  projected,  the  two  parts  separate  to  the 
distance  limited  by  the  length  of  the 
chain,  and  sweep  over  considerable  space. 
Chain  shot  were  chiefly  us4d  in  destro]f«- 
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ing  the  rigging  of  ships.  They  are  now 
obsolete. 

Chalk,  or  Carbonate  of  Lime — A  white 
calcareous  substance,  prepared  by  pre- 
cipitating a  solution  of  chloride  of  calcium 
with  carbonate  of  soda  and  washing ;  the 
precipitated  chalk  of  the  pharmacopoeia  is 
thus  formed.  Chalk  is  well  known  in 
Europe  as  an  extensive  secondary  forma- 
tion. In  the  arts,  it  is  commonly  known 
as  whiting,  after  separating  the  grosser 
impurities  of  the  chalk.  It  is  used  very 
generally  for  artillery  purposes  in  arsenal 
workshops,  for  marking  the  centre  and 
line  of  metal  on  ordnance,  to  mark  the 
position  of  gun  carriages  and  mortar  beds 
on  their  platforms,  and  in  a  variety  of 
uses. 

Challenge — ^In  a  military  sense,  **  is 
the  warning  a  sentry  gives  to  any 
person  approaching  his  post  after  dark  in 
these  words : —  Who  comes  there  f  At  the 
same  time  he  comes  to  the  charge  to 
prevent  any  sudden  rush  upon  his  post. 
If  the  reply  of  the  approaching  person  is 
satisfactory,  the  sentry  will  allow  him  to 
pass  in  these  words : — Pass,  friend,  all*s 
weU"  A  similar  challenge  is  made  to  any 
patrol  visiting  the  guards  of  a  garrison 
or  camp  during  the  night,  such  as  the 
grand  or  visiting  rounds.  The  term  is  also 
applied  to  the  custom  formerly  of  calling 
another  to  answer  for  an  offence  by 
combat. 

Challenging — In  a  legal  sense,  and  as 
applied  to  military  matters, "  is  the  right  a 
prisoner  has  of  objecting  to  the  president 
or  any  other  member  of  a  court-martial. 
If  he  objects  to  the  president,  his  objec- 
tion, nnliess  disallowed  by  two-thirds  at 
least  of  the  other  members,  must  be  re- 
ferred for  decision  to  the  authority  by 
whom  the  president  was  appointed ;  and 
the  court,  if  necessary,  will  adjourn. 

**  If  the  prisoner  objects  to  any  member 
other  than  the  president,  his  objection 
must  be  decided  by  the  president  and  the 
other  members  of  the  court;  and  when 
the  place  of  the  president  or  other  offi- 
cer, in  respect  of  whom  any  challenge 
shall  have  been  made,  and  allowed,  shall 
be  supplied  by  some  other  officer  .  .  .  the 
president  and  other  officers  .  .  .  shall  take 
the  .  .  .  oath  before  the  judge-advocate." 

Chamade — ^A  signal  made  for  parley  by 
beat  of  drum. 


Chamber — In  guns,  is  a  recess  formed 
at  the  lower  extremity  of  the  bore  in  the 
direction  of  the  axis,  and  in  S.B.  and 
M.L.R.  ordnance  of  less  diameter  than 
the  bore,  to  contain  the  charge  of  powder. 
The  chambers  of  the  former  are  gomer 
shape  (a  truncated  cone),  and  adopted  in 
all  S.B.  howitzers  and  mortars,  as  they 
admit  of  the  shot  or  shell  fitting  closely 
into  the  chamber,  thus  allowing  the  full 
force  of  the  charge,  which  is  small  com- 
pared to  the  calibre  of  the  projectile,  to 
act  upon  it,  instead  of  a  portion  going 
past  it,  as  in  the  cylindrical-shaped 
chambers.  The  form  of  the  chamber  of 
M.L.R.  guns  varies  in  different  patterns 
of  heavy  guns,  that  now  used  being 
slightly  conical.  In  B.L.R.  guns  there  are 
two  chambers,  one  for  the  powder,  the 
other  for  the  shot ;  both  these  chambers 
are  largei^  than  the  bore.  The  shot 
chamber  is  coned  so  as  to  nip  the  shot 
in  the  proper  position,  and  the  shot  is 
shaped  to  correspond. 

Chamfer — A  small  channel  or  furrow 
cut  in  wood,  stone,  &c.  It  may  be  also 
explained  as  an  edge,  or  arris,  taken  off 
equally  on  the  two  sides  which  form  it, 
leaving  what  is  called  a  chamfer  or  a 
chamfered  edge.  If  the  arris  be  taken  off 
more  on  one  side  than  the  other,  it  is  said 
to  be  splayed  or  bevelled. 

Chamois  Leather — Receives  its  name 
from  the  skin  of  the  chamois  goat,  from 
which  it  was  originally  made,  and  which, 
in  being  prepared,  undergoes  a  process  of 
oiling.  This  kind  of  leather  is  now  made 
commonly  from  the  skins  of  deer,  goats, 
and  sheep.    It  is  also  termed  wash  leather. 

Chape — ^The  metalline  part  put  on  the 
end  of  a  scabbard,  to  prevent  the  point  of 
the  sword  or  bayonet  from  piercing 
through  it. 

Chapelle  de  Fer  (French,  iron  head- 
dress)—Means  an  iron  hat,  and  formed 
anciently  every  kind  of  covering  for  the 
head.  It  was  the  head-piece  of  soldiery 
in  the  reign  of  William  Rufus,  and  in  sub* 
sequent  reigns. 

Chaplain,  Military  —  A  clergyman 
whose  services  are  retained  by  the  govern- 
ment for  the  spiritual  welfare  of  the 
soldier.  Military  chaplains  are  divided 
into  four  classes,  which  include  chaplains 
of  other  denominations  than  those  of  the 
Church  of  England.     They  are  appointed. 
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by  the  Secretary  of  War,  and  are  placed 
under  the  Chaplain-General  at  the  War 
Office. 

The  chaplains  are  not  attached  to  indi- 
vidual regiments,  but  to  the  staff  of  the 
aritiy,  and  their  services  are  available  in 
peace  or  war.  At  home  they  are  attached 
to  military  stations  or  camps,  such  as 
Dublin,  Aldershot,  the  Curragh,  &c.  In 
India  each  military  station  or  cantonment 
has  a  chaplain  attached  to  it. 

Charooal— A  form  of  carbon  obtained 
by  burning  wood  in  pits,  or  by  distilling 
it  in  iron  cylinders.  As  one  of  the  great 
uses  to  which  charcoal  is  put  to  is  in  the 
manufacture  of  gunpowder,  the  following 
description  of  the  mode  of  charring  the 
wood  will  not  be  uninteresting.  Charcoal 
for  gunpowder  manufactured  at  the 
government  factory,  Waltham  Abbey, 
and  private  factories  in  this  country,  is 
produced  by  distillation  from  the  follow- 
ing woods — alder,  willow,  and  dogwood  ; 
in  India  from  the  urhur  or  dhai  stalk 
{Cytisus  cojan).  Previous  to  charring 
the  wood,  the  bark  is  stripped  off,  and 
the  wood  is  cut  up  into  small  lengths, 
and  placed  in  sheet-iron  cylinders 
termed  *^  slips,"  which  are  placed  inside 
cast-iron  retorts,  built  in  the  wall  of  the 
charcoal  furnace,  around  which  the  heat 
circulates;  by  this  means  a  regulated 
heat  is  applied  throughout  the  operation 
of  charring.  £ach  retort,  as  well  as  each 
slip,  has  two  holes  in  it,  for  the  escape  of 
the  gases  from  the  wood,  which  are  con- 
ducted by  iron  pipes  into  the  furnace. 
The  method  of  obtaining  charcoal  by  dis- 
tillation renders  it  easy  to  char  the  wood 
uniformly  and  at  a  low  temperature. 
The  time  taken  to  carry  out  the  operation 
of  charring  occupies  about  three  hours 
and  a  half.  The  slip,  which  is  air-tight, 
is  then  removed,  and  remains  unopened 
from  four  to  six  hours,  or  until  all  the 
fire  is  extinguished ;  at  the  expiration  of 
this  period  the  charcoal  is  taken  out, 
picked,  and  stored. 

The  good  quality  of  charcoal  is  known 
from  its  jet-black  velvet-like  appearance, 
and  there  are  other  indications,  such  as  its 
being  light  and  sonorous  when  dropped. 
It  should  also  be  so  soft  as  not  to  scratch 
polished  copper,  and  ought  not  to  exhibit 
any  alkali  when  treated  with  pure  dis- 
tilled water.    Twenty-five  per  cent,  of 


charcoal   is  the   general  yield  from  all 
the  woods  mentioned. 

Good  charcoal  for  workshops  in  India 
is  made  from  the  sal  tree  (Shorea 
robustd),  and  charred  in  pits.  Char- 
coal is  also  made  from  the  soondree  tree 
{fferitiera  minor) — which  gives  a  great 
heat,  and  on  that  account  is  not  so  good 
as  that  made  from  sal,  as  in  fusing  metals 
it  causes  the  earthen  crucibles  to  run 
into  a  vitrified  state.  Charcoal  is  used  in 
workshops  by  braziers  for  all  work  in 
their  line,  and  by  armourers  for  blueing 
and  blacking  sundry  parts  of  the  iron 
mountings  of  rifles,  &c. 

The  following  test  for  charcoal  is  given 
in  the  *  Handbook  for  Field  Service,*  3rd 
edition: — "(1)  Heat  fifty  grains  of  the 
powdered  charcoal  in  an  open  porcelain 
crucible ;  it  should  not  emit  any  inflam- 
mable gas  having  the  smell  of  burnt  wood. 
Continue  the  heat  until  the  whole  of  the 
charcoal  is  consumed ;  the  ash  which  re- 
mains should  not  weigh  more  than  one 
grain,  and  should  be  free  from  particles 
of  sand.  (2)  Boil  fifty  grains  of  the 
powdered  charcoal  with  a  measured 
ounce  of  distilled  (or  clear  rain)  water  in 
a  porcelain  dish,  for  five  minutes;  the 
liquid  should  not  impart  a  brown  tint  to 
a  piece  of  turmeric  paper,  and  should 
scarcely  tinge  with  blue  a  piece  of  red- 
dened litmus  paper." 

Ghaj^^e — Denotes  the  weight  of  powder 
used  in  each  round  of  ammunition, 
whether  for  ordnance  or  small-arms.  The 
charge  for  the  several  natures  of  smooth- 
bore cast-iron  ordnance  is  as  follows:— 
For  heavy  and  medium  guns  about  \,  and 
for  light  guns,  \  the  weight  of  the  shot. 
But,  as  Captain  Majendie  observes  in  his 
*  Treatise  on  Ammunition,'  it  is  impossible 
to  give  any  invariable  rule  for  the  weight 
of  the  charge  in  terms  of  the  weight  of 
the  projectile,  because  of  the  vast  number 
of  reduced  and  exceptional  charges,  and 
because,  even  in  the  case  of  *'  service " 
charges,  there  is,  in  the  majority  of 
instances,  more  than  one  of  these  charges 
for  each  nature  of  gun,  according  to  its 
weight  of  metal,  or  whether  it  is  made  of 
iron  or  brass. 

The  service  charges  for  howitzers 
are : — 

For  iron,  <|^  weight  of  shell. 

For  brass,  ^  to  J  weight  of  shell. 
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In  ricochet  firing,  these  charges  are 
greatly  reduced — from  ji  to  jj  the 
ureight  of  the  shell,  hut  no  fixed  charges 
«an  be  laid  down ;  they  yary  ac- 
cording to  circnmstances.  Charges  for 
mortars  are  demanded  as  for  the 
maximum  charge  for  the  mortars  to 
be  fired.  B.L.R.  guns  have  a  less 
charge  than  smooth-bored  ordnance,  the 
Armstrong  gun  having  only  |,  and 
this  arises  from  the  gun  having  no  wind- 
age ;  consequently  the  whole  of  the 
elastic  fluid  acts  upon  the  shot,  and 
none  goes  past  it.  There  is  no  general 
fixed  charge  for  M.L.R.  guns,  such  as 
is  laid  down  for  smooth-bored  guns ; 
their  charges  depend  on  the  weight  of 
the  shot  or  shell  used,  and  vary  from  J 
to  -^  the  weight  of  the  shot.  What 
are  termed  battering  and  full  charges 
will  be  found  under  their  respective 
heads.  For  the  charges  of  small-arms, 
vide  Appendix  B. 

CSharge — In  military  evolutions,  this 
term  expresses  the  advance  of  a  body  of 
infantry  or  cavalry  to  the  attack  of  an 
opposing  force. 

CSharsfe — In  military  law,  as  described 
in  Colonel  Pipon*s  '  Manual,'  is  ^*  the  spe- 
cification of  any  crime  or  offence  for 
which  a  commissioned  officer  or  soldier  is 
tried  before  a  court-martial.  The  duty 
of  framing  the  charges  against  the 
prisoner  devolves  upon  his  commanding 
officer.  They  must  be  specific,  and  not 
vague  or  indefinite,  and  care  must  be 
taken  that  there  is  sufficient  evidence  to 
sustain  them — for  preferring  accusations 
which  cannot  be  sustained  has  been  de- 
clared to  be  not  only  inconvenient  and 
prejudicial  to  the  service,  but  disgraceful 
to  those  who  bring  them  forward. 

''  All  charges  may  be  amended,  and  ad- 
ditional charges  may  be  brought  at  any 
time  before  the  prisoner  is  arraigned, 
but  not  after ;  and  any  material  varia- 
tion or  omission  in  the  charges  may  be 
fatal. 

"  The  prisoner  is  to  be  furnished  with 
copy  of  the  charges  a  reasonable  time 
before  trial ;  and  if  he  cannot  read,  they 
are  to  be  read  to  him." 

Gbarger — A  name  originally  given  to 
a  war  horse  accustomed  to  the  clang  and 
noise  of  battles,  and  considered  conse- 
quently reliable  in  the  hour  of  danger. 


In  the  middle  ages  a  charger  wtut 
nearly  covered  with  armour,  similar  to 
the  rider  or  man-at-arms,  and  had  an 
iron  spike  projecting  from  the  middle  of 
the  forehead,  to  aid  him  in  charging. 
As  gunpowder  was  not  then  known,  the 
armour  of  the  horse  preserved  him  from 
the  arms  in  use. 

Now-a-days  a  charger  means  an  officer's 
parade  horse.  Each  mounted  officer  has 
to  keep  up  a  certain  number  of  chargers, 
for  which  in  England  he  receives  forage, 
or  money  in  lieu,  and  in  India  a  money 
allowance ;  the  number  of  horses  he  has 
to  provide  himself  with  depends  upon  his 
rank  and  the  branch  of  the  service  to 
which  he  belongs.  The  average  height 
of  chargers  is  15}  hands. 

Charger  Pits— Shelter  pits  to  cover  the 
chargers  of  mounted  officers  when  ex- 
posed to  the  enemy's  fire.  They  may  be 
excavated  parallel  to  and  20  paces  in 
rear  of  lines  of  shelter  trenches. 

Chase — In  artillery,  one  of  the  four 
named  parts  a  S.B.  gun  is  divided  into; 
it  is  comprised  between  the  front  of 
the  second  reinforce  ring  and  the  muzzle 
astragal  and  fillets ;  or,  perhaps,  to  put  it 
in  more  comprehensive  terms,  the  greater 
portion  of  the  gun  between  the  muzzle 
and  the  trunnion.  The  term  is  applicable 
to  rifled  guns  as  well. 

Ghassepot  Bifle  —  A  breech  -  loading 
needle-gun.  In  its  original  form  it  was 
the  small-arm  of  the  French  service, 
and  in  its  modified  form  is  still  so.  This 
rifle  is  the  invention  of  Monsieur  A. 
Chassepot,  the  chief  viewer  of  the  cen- 
tral depot,  Paris. 

A  detailed  description  of  this  weapon 
would  need  illustrations  to  make  the 
mechanism  of  the  lock  and  breech- 
piece  clear  to  the  reader :  it  is  only 
intended,  therefore,  to  give  a  general 
idea  of  the  arm.  "When  first  adopted 
in  the  French  army,  it  was  not  unlike 
the  original  Prussian  needle-gun,  and 
was  apparently  a  modification  of  it, 
but  was  said  to  be  superior  to  it  in  the 
closing  of  the  breech,  whereas  the 
Prussian  rifle  was  defective  in  this  point. 
The  original  Chassepot  rifle  was  4  feet 
3  inches  in  length,  and  weighed  a  little 
less  than  9  pounds ;  it  had  four  grooves, 
with  one  turn  in  21^  inches.  The 
accuracy  of  the  rifle  is  said  to  ba:^^  V^^i^tv 
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very  great  at  600  yards,  and  could  fire 
from  6  to  8  shots  per  minute.  The 
objection  originally  stated  against  the 
Ohassepot  was  that,  after  much  firing,  it 
became  so  hot  as  to  be  inconvenient  to 
handle. 

**  The  cartridge,  which  is  made  of  silk, 
contains  a  larger  charge  of  powder 
than  the  Prussian  cartridge  of  the 
original  needle-gun,  with  a  smaller 
bullet,  which  is  an  advantage  in  favour 
of  the  French  weapon  as  compared  with 
the  Prussian,  in  the  number  of  rounds  to 
be  carried.  The  total  weight  of  the 
cartridge,  bullet  included,  is  '0716  lb., 
the  bullet  being  -0529  lb.  The  length  of 
the  cartridge  is  2*67  inches." 

From  observations  made  during  the  war 
between  France  and  Prussia,  it  appears 
that  the  "  assumed  superiority  of  the 
Chassepot  over  the  Prussian  needle-gun 
in  actual  warfare  was  greatly  overrated, 
and  what  were  supposed  to  be  the  advan- 
,  tages  of  the  arm  proved,  in  the  day  of 
battle,  a  source  of  anxiety  and  danger  to 
the  soldier.  Its  lightness,  with  its  large 
charge,  had  the  effect  of  causing  great 
recoil  and  of  heating  the  barrel.  The 
superior  range  attributed  to  it  induced 
the  men  to  fire  away  rapidly  on  com- 
mencing an  action,  and  at  such  long 
distances  that,  before  closing  with  the 
enemy,  the  barrel  had  become  so  heated 
that  it  was  no  longer  serviceable.  Further, 
from  the  recoil  and  heating  of  the  barrel, 
the  soldier  was  obliged  to  fire  from  his  hip 
instead  of  his  shoulder,  which  caused 
great  inaccuracy  of  aim;  worse  still, 
after  much  firing,  the  breech  arrange- 
ment clogged,  and  the  arm  was  use- 
less. The  cartridge,  as  in  the  Prussian 
needle-gun,  does  not  clear  the  barrel  out 
each  time  it  is  fired,  but  leaves  behind  it 
a  thick,  fatty,  black  substance  which 
clogs  the  breech  and  renders  the  piece 
unserviceable." 

Doubtless  the  result  of  all  these  faults 
in  the  arm  of  the  French  service  had  a 
deterring  effect  in  the  war  with  Prussia, 
for  it  is  further  stated  that  the  French 
soldiers  had  found,  after  a  certain  time, 
that  it  was  impossible  to  load  their  pieces, 
and  bad  in  numerous  instances  thrown 
away  their  ammunition.  In  the  modified 
Chassepot,  all  that  was  defective  has  now 
been  remedied. 


Ghassears — French  light  troops,  infan- 
try and  cavalry. 

Chaggeurs  a  cheval,  or  Ghassenn  de 
FraxLOe — Light  cavalry  of  the  French 
army.  They  are  armed  with  the  Chasse- 
pot carbine  and  with  swords.  There  are 
twenty  regiments. 

Chasseurs  i  pied,  or  Chassenrs  de 
Vinoexuies — Light  infantry  of  the  French 
army.  In  the  new  organisation  of  the 
French  army,  there  are  thirty  battalions 
of  infantry  chasseurs. 

Chasseurs  d'Afrique — Four  regiments, 
of  cavalry,  mounted  on  Arab  horses, 
and  raised  for  the  purpose  of  warfare 
in  Algeria.  They  took  part,  however, 
in  the  Franco-Prussian  war  of  1870-71, 
and  also  in  the  Crimea,  where  one  of  the 
regiments,  the  "  Fourth,"  distinguished 
itself  by  supporting  the  charge  of  the 
light  cavalry  at  Balaklava. 

ChaofroxL  —  Masked  armour  which 
covered  the  face,  the  head,  and  the  ears 
of  military  horses  during  the  middle  ages, 
to  prevent  the  horses  taking  fright  when 
charging  the  enemy. 

Cheeks — ^The  sides  of  a  gun  carriage  in 
which  the  trunnions  of  the  gun  sit.  The 
term  "  cheeks  "  is  also  applied  in  fortifi- 
cation to  the  interior  facing  of  an  em- 
brasure. 

Chelsea  College  or  Hospital — An  edi- 
fice built  on  the  banks  of  the  Thames, 
which  was  originally  begun  by  James  I., 
and  intended  as  a  college  for  a  certain 
number  of  learned  divines.  The  un- 
finished buildings  were  afterwards  com- 
pleted, and  finally  converted  by  Charles 
II.  into  an  hospital  for  non-commissioned 
officers  and  privates  who  were  wounded 
or  maimed  in  the  service,  and  has  re- 
mained to  the  present  day  a  refuge  for 
our  worn-out  or  wounded  soldiers,  who 
are  termed  "  In-Pensioners." 

Chemin  de  Sondes — In  fortification, 
a  berm  from  4  to  12  feet  broad,  at 
the  foot  of  the  exterior  slope  of  the 
parapet.  It  is  sometimes  protected  by  a 
quickset  hedge  (in  India  a  cactus  hedge), 
but  in  more  modern  works  by  a  low 
wall,  built  on  the  top  of  the  revet- 
ment, through  which  (the  wall  being 
loop-holed)  and  over  which  the  de- 
fenders can  fire  and  throw  hand-grenades 
into  the  ditch. 

Chesses,  Pontoon — The   planking   or 
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flooring  boards  of  a  pontoon  bridge.  In 
cylindrical  pontoons,  the  boards  are 
fastened  to  the  baulks  by  means  of  cleats, 
but  in  the  present  pattern  pontoons 
without  cleats.  Each  chess  consists  of 
three  planks.  Half-chesses,  consisting  of 
a  single  plank,  are  used  for  that  part  of 
the  floor  which  is  immediately  oyer  the 
saddle  of  the  pontoon. 

Gheval — A  body  of  troops  is  said  to  be 
**  k  cheval  "  on  a  road,  when  it  stretches 
perpendicularly  across  it. 

Chests,  Arm — Are  wooden  boxes  for 
holding  the  rifles  or  carbines  of 
soldiers  on  board  ship,  or  elsewhere. 
Each  Martini-Henry  chest  contains 
twenty  rifles. 

Chevanz  de  frise — A  kind  of  de- 
fence or  obstacle  used  in  fortification. 
They  are  made  in  lengths  of  from  6  to  10 
feet,  joined  together,  when  necessary,  by 
chains.  Each  length  is  composed  of  a 
barrel  or  stout  beam,  from  6  to  12 
inches  in  diameter  or  square,  with 
strong  sharp  spears  driven  through  it, 
in  two  or  more  difierent  directions,  up  to 
their  middle,  so  as  to  radiate  from  it 
like  wheel  spokes.  The  present  pattern 
chevaux  de  frise  is  made  of  iron,  barrel, 
cylindrical :  the  whole  consisting  of  tubes, 
the  spears  (twelve  in  number)  being 
plugged  at  the  ends  with  points;  and 
packed  away  inside  the  barrel.  Each 
length  weighs  86  lbs.  The  iron  pattern 
has  the  advantage  of  greater  portability 
in  reference  to  bulk.  The  position  of  a 
chevaux  de  frise  is  sometimes  at  the  foot 
of  the  counterscarp,  or  upon  the  berm. 
In  the  latter  position  a  glacis  is  neces- 
sary to  cover  them  from  the  view  and  fire 
of  an  enemy. 

CheYTOn — ^The  distinguishing  marks 
on  the  sleeves  of  non-commissioned 
oflScers.  They  are  worn  on  the  right 
arm  by  cavalry  and  infantry,  and  on 
both  arms  by  artillery,  engineers, 
fusiliers,  and  light  infantry  regiments, 
in  the  following  order : — 


Sergeant-majors 
Sergeants 
Corporals 
Bombardiers 
Second  corporals 
Lance  ditto 
Acting  bombardiers 


4  bars. 

3 

2 


1  bar. 


Sergeant-majors  and  quarter-master 
sergeants  wear  their  chevrons  below  the 
elbow,  point  down.  Non-commissioned 
ofiicers  of  artillery  wear  their  chevrons 
above  the  elbow,  point  down. 

Chief  of  the  Staff— An  officer  who 
ranks  next  to  the  general  under  whose 
orders  he  is  serving,  and  is  appointed 
to  relieve  the  commander-in-chief  of 
an  army  of  an  immense  amount  of 
detail  work,  and  to  harmonise  the 
action  of  the  several  departments.  Such 
an  officer  is  appointed  in  foreign  armies. 
The  question  was  raised,  so  far  back  as 
1812,  in  this  country,  whether  a  chief 
of  the  stafif  should  be  added  to  the  staff 
of  the  commander-in-chief.  During  the 
Crimean  War,  and  subsequently  in  India 
during  the  Mutiny,  an  officer  of  this  rank 
was  appointed. 

Chilled  Shot — Shot  formed  by  pouring 
liquid  grey  cast  iron  into  a  cold  metallic 
mould,  so  as  to  cause  the  most  sudden 
cooling  possible.  By  this  process,  which 
was  introduced  by  Major  Palliser,  the 
surface  of  the  shot  is  rendered  ex- 
tremely hard,  and  capable  of  penetrating 
iron-plated  ships.  It  has  been  found 
only  necessary  to  chill  the  head  of  the 
shot,  and  to  let  the  body  be  cast  in  sand. 

Chime,  or  Chimb — ^The  end  of  a  tub  or 
barrel.  All  powder-barrels  are  ordered 
to  be  rolled  on  the  chime  as  being  the 
safest  mode  of  moving  powder  either  in 
magazines  or  mill-houses. 

Chlorate  of  Potash  (KO.CIO,)  — A 
salt  prepared  by  passing  chlorine  slowly 
through  a  solution  of  carbonate  of  potassa. 
It  is  a  colourless,  transparent,  anhydrous, 
crystalline  salt.  It  has  great  oxidising 
powers,  and  when  brought  into  con- 
tact with  other  substances,  such  as 
sulphide  of  antimony,  becomes  highly 
explosive.  An  attempt  to  manufacture 
gunpowder  from  it  has  been  made,  but  in 
the  act  of  mixing  it  with  charcoal  and 
sulphur,  it  was  found  to  explode,  and 
the  attempt  had  to  be  abandoned.  It 
is  one  of  the  ingredients  in  the  detonating 
composition  of  friction  tubes  and  gun- 
caps,  and  though  not  used  in  the  ordinary 
burning  compositions,  it  will  be  found  in 
the  ingredients  of  coloured  lights. 

Chloride  of  Barium  (BaClx2Aq)— 
One  of  the  preparations  of  the  metal 
barium.     It    is    prepared    by    adding 
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'hydrochloric  acid  to  a  solution  of  the 
sulphuret  of  barium,  when  hydrosul- 
phuric  acid  escapes  and  chloride  of 
barium  remains  behind,  and  on  evapora- 
tion forms  crystals.  It  is  used  chiefly 
as  a  re-agent  for  the  purpose  of  testing 
for  acids,  especially  sulphuric,  with 
which  it  forms  the  insoluble  sulphate  of 
baryta.  In  testing  saltpetre,  this  re- 
agent is  used  in  searching  for  sulphates. 
Chloride  of  Potassiiim  (KCl)— This 
salt  occurs  in  sea  water,  and  in  the 
water  of  many  mineral  springs.  It  is 
obtained  as  a  by-product  in  various  pro- 
cesses, particularly  in  the  manufactiire 
of  soap  and  glass,  and  in  the  refining 
of  nitre.  In  the  latter  6ase,  a  solution 
of  nitrate  of  silver  is  used  to  detect 
the  chloride,  the  presence  of  which  is 
observed  first  by  a  milkiness,  and 
on  a  larger  quantity  of  solution  being 
added,  a  curdy  precipitate  of  chloride  of 
silver. 

Ghook — A  wedge  or  coin  attached  to 
cast-iron  garrison  carriages  on  which  the 
breech  of  the  gun  rests  and  is  elevated. 
Chocks  are  of  different  natures,  and  are 
used  for  different  purposes,  and  have  dif- 
ferent names. 

Chocks,  Frietion — Breaks  attached  to 
the  common  standing  garrison  carriages 
of  S.B.  guns,  so  as  to  raise  the  trucks 
or  wheels  off  the  platform  when  the 
gun  begins  to  recoil,  to  prevent  its 
running  back  to  any  great  extent. 
Chocking,  vide  Slewing. 
Choker,  Fascine — ^An  instrument  used 
for  bringing  the  ends  of  a  fascine  to  the 
girth,  nearly  where  it  is  intended  the 
fascine  should  be,  when  the  fascine  is 
then  bound. 

Chord — In  geometry,  signifies  a  line 
which  joins  the  extremities  of  any  arc  of 
a  circle. 

Chronograph,  Bashforth's — An  in- 
strument adapted  for  measuring  the 
varying  velocity  of  a  body  in  motion 
through  the  air,  and  for  other  ballistic 
purposes.  It  has  been  successfully  em- 
ployed in  determining  the  resistance  of  the 
air  to  the  motion  of  spherical  and  elon- 
gated projectiles,  varying  from  3  to 
9  inches  in  diameter ;  and  a  simple  instru- 
ment has  been  constructed  on  the  same 
principle  for  use  in  those  cases  where  the 
determination  of  the  velocity  of  a  shot  at 


a  given   point  is  all  that  is  required. 
(  Vide  Gunnery.) 

Chronoscope — An  instrument  for  de- 
termining the  initial  velocity  of  pro- 
jectiles. Among  the  many  instruments 
of  this  nature,  the  one  invented  by 
Navez-Leurs  is  an  improvement  or 
modification  of  the  well-known  Navez's 
electro-ballistic  apparatus.  The  chief 
modification  consists  in  the  suppression 
of  the  conjunctor  and  the  large  electro- 
magnet, which  serve  to  clamp  the  needle. 
Another  chronoscope  has  been  invented 
by  Captain  A.  Noble,  F.R.S.,  late  JR.A., 
for  the  determination  of  the  time  a  pro- 
jectile takes  to  traverse  various  intervals 
within  the  bore  of  a  gun.  This  beautiful 
instrument  is  able  to  register,  by  means 
of  electric  currents,  upon  a  recording 
surface,  travelling  at  a  uniform  and  very 
high  speed,  the  precise  instant  at  which 
a  shot  passes  certain  defined  points  in  the 
bore. 

Chuck — That  part  of  a  turning  lathe 
which  is  screwed  on  to  the  nose  of  the 
mandrel  in  which  the  work  is  held  or 
supported,  and  caused  to  revolve  with  the 
mandrel.     Its  forms  are  numerous. 

Chuckler — An  Indian  term,  signifying 

a  cobbler,   or  worker  in  leather.     This 

class  of  men  is  employed  in  all  govem- 

!  ment    establishments    in    India    where 

'  leather  work  is  made  up. 

Chuttack — ^An  Indian  weight,  the  six- 
teenth part  of  a  seer. 

Cirde — A  plane  figure,  contained  by 
one  line  which  is  called  the  circumference, 
and  is  such  that  all  straight  lines  drawn 
from  a  certain  point  within  the  figure  to 
the  circumference  are  equal  to  one 
another.  This  point  is  called  the  centre 
of  the  circle. 
Ciroamference,  vide  Circle. 
Circomferenta — A  small  hand  wheel, 
which  is  used  to  measure  the  circum- 
ference of  the  outside  of  the  felloes  and 
the  inside  of  the  tire  of  a  wheel.  It  is 
made  of  sheet-iron,  about  8  inches  in 
diameter,  with  the  circumference  serrated 
to  prevent  it  from  slipping.  A  line  is 
scratched  on  the  face  to  serve  as  an 
index. 

Circnmvallation  —  In  fortification, 
works  constructed  round  a  besieged  place 
to  cut  off  all  communication  between  the 
besieged  and  the  surrounding  country. 
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Citadel  (Italian  cUadUlo,  a  little 
city) — A  stronghold  within  a  fortified 
placb  which  oyerlooks  the  country.  It 
answers  a  double  purpose :  first,  it 
enables  the  garrison  to  keep  the  in- 
habitants in  subjection;  secondly,  in 
case  of  a  siege,  it  forms  a  place  of  retreat 
when  the  enemy  has  got  possession  of 
the  main  portion  of  the  works.  It  is 
not  applicable  to  modern  forti^cations. 

Civil  Departments — Are  branches  of 
the  British  army  under  the  War  Office. 
They  include: — 

(1)  Control  Department, 

(2)  Medical  „ 

(3)  Veterinary      „ 

(4)  Chaplain's       „ 

(5)  Education        „ 

(6)  Administration  of  justice. 

damp,  To — ^To  fix  the  movable  parts 
of  an  instrument  by  pressure  applied 
to  a  screw ;  for  example,  the  vernier, 
or  horizontal  and  vertical  plates  of  a 
theodolite,  are  said,  when  fixed,  to  be 
damped, 

Ci&Wt  Hammer — Two  prongs  placed  at 
the  end  of  a  hammer  or  crowbar,  for 
drawing  nails  and  spikes  which  require 
force  for  their  extraction. 

Claymore,  or  Cly-more — A  large  double- 
edged  blade,  formerly  in  use  among  the 
Highlanders,  and  now  used  by  officers 
and  non-commissioned  officers  of  High- 
land regiments.  It  appears  that  the 
term  claymore  is  derived  from  the  Gaelic 
for  "  the  great  sword." 

Clearance — A  term  given  to  the  space 
or  interval  between  the  body  of  the  shot 
and  the  bore  of  the  gun.  It  is  thus  ex- 
plained in  the  ^  Treatise  on  Ammunition 
for  1874 :'— "  If  the  depth  of  the  groove  is 
less  than  the  projection  of  the  stud 
beyond  the  body  of  the  shot,  there  will 
be  'clearance,*  that  is,  there  will  be  an 
interval  between  the  body  of  the  shot 
and  the  bore  of  the  gun,  and  consequently 
the  shot  will  rest  entirely  on  the  studs  ; 
the  amount  of  clearance  will  be  the 
difference  between  the  depth  of 
groove  and  the  projection  of  the  stud. 
Thus  in  some  Woolwich  guns  the  depth  of 
groove  is  *18  inch,  the  projection  of  stud  is 
*  195  inch,  therefore  there  is  a  clearance  of 
*015  inch.  This  is  the  mean  clearance,  and 
is  liable  to  be  reduced  by  manufacturing 


limits.  With  iron  guns  it  is  not 
generally  considered  of  much  impor- 
tance to  have  clearance,  but  where 
bronze  is  used,  it  becomes  essential,  as 
the  iron  projectile  would  injure  the  softer 
metal  of  the  gun." 

Cleate— Small  blocks  of  wood  used 
commonly  for  securing  movable  articles 
which  are  likely,  as  at  sea,  to  roll  over 
or  be  displaced.  In  the  artillery  service 
they  are  used  in  different  parts  of  gun 
carriages  for  fixing  tools,  &c. 

Clinometer — An  instrument  to  ascer- 
tain the  exact  distance  of  any  particular 
object;  it  is  valuable  in  elevated  coast 
batteries.  The  clinometer  invented  by 
Captain  J.  R.  Oliver,  R.A.,  for  laying 
guns  obviates  the  necessity  of  a  reference 
to  range  tables,  length  of  fuze,  &c.,  as  all 
is  detailed  on  the  instrument  for  the 
nature  of  gun. 

Clip — An  instrument  for  lifting  heavy 
shells,  and  is  used  with  M.L.R.  guns  from 
the  7-inch  to  the  12-inch. 

Clipper,  Portfire— The  name  formerly 
given  to  the  cutting  implement  which  was 
fixed  on  the  off  side  of  the  beam  trail  of  a 
gun  carriage,  for  cutting  off  the  lighted 
end  of  the  portfire.  Portfires  being  no 
longer  in  use,  except  on  emergency,  and 
having  been  superseded  by  friction  tubes, 
the  sockets  and  cutters  have  been  re- 
moved from  all  artillery  carriages. 

Cloth — Any  kind  of  manufacture  or 
stuff  foimed  by  weaving  or  inter- 
texture.  In  arsenals,  this  material  is 
much  used,  and  is  of  various  kinds — viz. 
book  muslin,  buntin,  canvas,  doosootie 
(an  Indian  name),  serge,  vitry,  waxed 
cloth,  and  silk.  The  cloths  enumerated 
are  made  use  of  for  the  following  pur- 
poses : — Book  muslin,  for  the  bottom  of 
sieves,  &c. ;  buntin,  for  colours;  can- 
vas, as  shown  under  that  head;  doo- 
sootie, for  capping  carcasses,  and  it  is 
also  occasionally  used  for  package  and 
in  making  blowing  bags;  serge,  for 
service  cartridge  bags;  vitry,  which  is 
a  fine  kind  of  canvas,  for  making 
paulins  and  powder  cloths,  occasionally 
for  13-inch  blowing  bags,  sponge  caps, 
and  gun  aprons,  also  for  saddle  wrappers  ; 
waxed  cloth,  for  powder  barrels  (IJ 
yard  being  required  to  pack  a 
powder  barrel  in),  and  for  wrapping 
round  elevating  screws,  fuzes,  &c. ;   silk, 
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for  exercising  and  saluting  cartridges, 
though  the  use  of  this  material  is  likely 
to  be  extended  to  service  cartridges. 

Clothing,  Hilitaiy — The  dress  worn 
by  the  soldier,  which  is  provided  for  him 
gratis  by  the  state,  and  which  is  made 
up  at  the  Government  Clothing  Esta- 
blishment, Pimlico.  All  routine  corre- 
spondence as  to  size,  rolls,  indents,  &c.,  is 
carried  on  direct  by  regiments  with  Pim- 
lico, but  objections  and  reports  on  fresh 
articles  are  sent  to  the  Adjutant-General. 
Clothing  condemned  by  regimental  boards 
is  reported  to  the  Adjutant-General. 
The  general  officer  in  command  either 
inspects  the  clothing  himself,  or  orders  a 
garrison  board.  The  cost  of  clothing  for 
the  soldier  varies  from  21.  6s.  for  a 
private  in  the  line  to  8/.  15s.  for  a  life- 
guardsman.  All  uniforms  as  stated  are 
now  issued  to  the  soldier  without  charge 
against  him ;  he  has  only  to  pay  for  the 
renewal  of  necessaries. 

Clove  Hitch — Termed  also  the  cascable 
hitch ;  is  a  well-known  knot  in  the 
artillery  service :  it  is  used  in  mounting 
and  dismounting  guns,  capping  fuzes, 
tying  cartridges,  &c. 

Club,  To — In  military  evolutions,  to 
throw  troops  into  confusion,  to  deform 
through  ignorance  or  inadvertency.  To 
club  a  battalion  implies  a  temporary 
inability  in  the  commanding  officer  to 
restore  any  given  body  of  men  to  their 
natural  front  in  line  or  column. 

Coal — A  mineral  of  vegetable  origin. 
It  is  thus  described  by  Sir  C.  Lyell : — 
"  When  wood  and  vegetable  matter  are 
buried  in  the  earth,  exposed  to  moisture, 
and  partially  or  entirely  excluded  from 
the  air,  they  decompose  slowly,  and 
evolve  carbonic  acid  gas,  thus  parting 
with  a  portion  of  their  original  oxygen. 
By  this  means  they  become  gradually 
converted  into  lignite  or  wood  coal, 
which  contains  a  larger  portion  of 
hydrogen  than  wood  does.  A  continua- 
tion of  decomposition  changes  this  lignite 
into  common  or  bituminous  coal,  chiefly 
by  the  discharge  of  carburetted  hydro- 
gen." The  coal  chiefly  used  on  the  Ben- 
gal side  of  India  for  steam-engines  in  the 
government  arsenals  and  factorie>>,  is  ob- 
tained from  the  Raneegunge  and  Beer- 
bhoom  mines,  about  120  miles  from  Cal- 
cutta.   Smithy  coal,  which  is  used  for 


all  cast-iron  work,  is  imported  from  Eng- 
land. Anthracite  coal  is  also  brought 
from  England,  and  is  used  chiefly  in  the 
govewiment  powder  works,  alone,  or 
mixed  with  steam  coal.  It  produces  no 
smoke,  and  therefore  may  be  used  with 
safety  in  a  powder  factory;  besides,  it 
contains  a  greater  quantity  of  carbon 
than  any  other  coal. 

Coast  Batteries — Batteries  erected 
along  a  coast  to  protect  the  entrances  of 
harbours  and  ports.  They  are  armed 
with  artillery  of  the  largest  calibre  to 
oppose  the  landing  of  an  enemy. 

The  nature  of  ordnance  for  coast 
defences  was  in  1860  recommended  to  be 
as  follows : — 

The  10-inch  gun  of  86  cwt. 
68-pr.     „     of  95 
8-inch  „     of  65 
32-pr.     „     of  56     „ 
13-inch  sea  service  mortar. 

Since  the  introduction  of  rifled  artillery 
and  armour-plated  ships,  the  old  S.B. 
guns,  which,  formerly,  were  used  for  coast 
defence,  have  been  superseded  by  the 
heavier  rifled  ordnance  of  the  present  day. 

Coast  Brigade  of  Artillery — This 
brigade  was  formerly  composed  of  the 
garrison  companies  of  artillery  in  the 
fortified  towns  of  England,  under  th'e 
name  of  garrison  artillery,  but  in  1771, 
as  is  shown  in  Captain  Duncan's  'His- 
tory of  the  Royal  Artillery,*  long  after 
the  formation  of  the  royal  artillery, 
these  companies  were  incorporated  into 
the  invalid  companies  of  the  regiment,  and 
are  now  represented  by  what  is  termed 
the  Coast  Brigade.  Officers  of  this 
brigade  are  relieved  from  all  garrison 
and  regimental  duties,  except  such  as 
relate  solely  to  the  men  of  the  divisions 
under  their  command.  The  coast  brigadOi 
as  stated  in  the  Queen's  Regulations, 
should  only  be  paraded  with  other  troops 
in  cases  of  urgent  necessity. 

Coat-of-mall — Armour  made  of  scales 
or  iron  rings,  linked  one  within  another, 
and  worn  in  the  middle  ages. 

Coating — The  covering  of  any  material 
with  paint,  lacquer,  &c. ;  it  is  applied 
to  ordnance  as  well  as  to  shot  and  eheUj 
internally  and  externally.  It  has  been 
found  that  coating  the  interior  of  shells 
with  black  lacquer  tends  to  premature 


000 


81 


COK 


explosions  of  the  shell  when  fired.  Red 
lacquer  is  said  to  make  a  safer  boating. 
For  the  coating  of  ordnance,  vide  ^  Artil- 
lerist's Manual/  or  '  Treatise  on  Ammu- 
nition, 1874/ 

CrOCkade— A  military  and  nayal  badge, 
or  mark  of  distinction.  It  consisted 
of  a  ribbon  worn  in  an  officer's  hat 
to  loop  it  up  with.  In  the  armies  of 
Europe,  this  mark  succeeded  the  scarf 
which  was  worn  by  officers  and  soldiers, 
but  being  found  to  be  attended  with  in- 
conTenience,  it  was  to  a  great  extent  dis- 
carded. In  the  army  and  navy  of  Great 
Britain,  the  officers  were  distinguished 
by  black  silk  ribbon,  and  the  non-com- 
missioned officers,  privates,  and  marines, 
by  hair  cockades.  This  fashion  has,  for 
some  years  past,  fallen  into  disuse,  and 
the  cockade  is  now  worn  by  a  military  or 
naval  officer's  servant. 

The  following  is  from  Cupan's  *  Hand- 
book of  Heraldry :' — "  Cockades  affixed  to 
the  hats  of  servants  constitute  an  impor- 
tant part  of  liveries ;  their  use,  however, 
is  not  in  any  manner  regulated  by 
heraldic  laws.  They  were  originally 
bat  the  knots  of  the  ribbon  with  which 
military  men  used  to  cock  their  broad- 
brimmed  hats,  and  served  the  purpose  of 
the  button  or  star  which  ostensibly  keeps 
up  the  flap  of  the  modern  cocket  hat. 
The  black  cockade  as  now  worn  is  of 
German  origin,  and  was  not  introduced 
into  England  before  the  time  of 
George  1." 

Crodd,  Military — ^A  collection  of  rules 
and  regulations,  which  are  sanctioned 
by  authority,  for  the  better  government 
of  the  army — such  as  the  Articles  of 
War. 

Coehom  Mortars — Light  mortars  of 
Scinch  and  4|-inch  calibre,  having  cylin- 
drical chambers.  The  5^-inch  mortars 
of  this  nature  arc  obsolete  in  the  British 
service.  They  were  introduced  by  the 
great  Dutch  engineer  of  that  name. 

Oogg — In  machinery,  the  teeth  raised 
on  the  surfaces  of  wheels. 

"  The  term  teeth  is  usually  applied  to 
cogs  on  the  surface  of  the  large  wheel, 
and  leaves  to  those  on  the  surface  of  the 
small  wheel  in  contact  with  it,  usually 
called  a  pinion.  The  number  of  times 
the  pinion  revolves  while  the  wheel 
makes  one  revolution  will  be  evidently 


equal  to  the  number  of  teeth  in  the 
wheel  divided  by  the  number  of  leaves  in 
the  pinion.  Let  T  =  number  of  teeth  in 
the  wheel,  t  =  number  of  leav^  in  the 
pinion,  and  N  =  number  of  revolutions 
made  by  the  pinion  while  the  wheel 
makes  one ;  or  if  R,  r  be  the  respective 
radii  of  the  wheel  and  pinion,  then — 

t        r 

Cohetioii — ^The  power  of  transmitting 
heat  or  electricity,  without  change  in  the 
relative  position  of  the  particles  of  the 
conducting  body. 

Cohort — ^The  tenth  part  of  a  Roman 
legion.  A  legion  generally  consisted  of 
ten  cohorts  of  60  men  each. 

Ck)il — Applied  to  the  form  rope  is 
wound  in  and  issued  from  the  manufac- 
tory. A  coil  of  rope,  as  received  into 
arsenals,  contains  120  fathoms. 

Ck>il  of  a  (hm — Made  by  winding  a  hot 
bar  of  iron  round  a  mandrel,  which  is 
afterwards  removed.  The  rough  coil  so 
formed  is  then  welded,  bored  and  turned 
to  the  required  size.  In  building  up  a 
gun  after  Sir  W.  Armstrong's  system,  a 
succession  of  wrought-iron  coils  are 
shrtmk  on  to  a  tube  or  barrel  of  steel ;  to 
him  is  due  the  credit  of  being  the  inven- 
tor of  this  system.  But  since  his  original 
plan  of  thu^  building  up  a  gun,  an  im- 
portant modification  of  it  has  been  made 
by  Mr.  Eraser,  attached  to  the  Gun 
Factory,  Woolwich,  who,  by  using  a  few 
long  double  or  triple  coils,  instead  of 
several  short  single  ones  and  a  forged 
breech-piece,  which  is  Sir  W.  Armstrong's 
system,  has  effected  an  immense  saving  in 
time  and  expense. 

Coir — ^The  fibre  of  the  cocoanut.  Very 
excellent  rope  for  naval  purposes  is  made 
from  it,  and  is  valued,  on  account  of  its 
lightness,  elasticity,  and  strength.  Coir 
cable  is  prepared  in  Ceylon,  on  the 
Malabar  coast,  in  the  Maldive  and 
Laccadive  Islands,  and  in  most  places 
along  the  eastern  and  western  coasts  of 
the  Bay  of  Bengal,  where  cocoanut  trees 
grow.  Sponges  for  guns  have  been  made 
from  the  fibre,  but  they  are  not  equal  to 
sponges  made  of  wool  for  this  purpose^ 
and  are,  moreover,  liable  to  take  fire. 

Coke — Fossil  coal  deprived  of  its 
extraneous  volatile   matter  :by  fire.     It 
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is  sometimes  used  in  combination  with 
coal,  where  a  greater  degree  of  heat  is 
required  than  coal  alone  affords.  In 
furnaces  for  melting  pig-iron,  kent- 
ledge, and  other  metals,  it  is  the  fuel 
chiefly  used. 

Ck>ll>aok — A  busby,  or  hussar  cap. 

Golio — A  complaint  with  which  horses 
are  not  unfrequently  attacked,  caused  by 
indigestion,  constipation,  spasm,  stran- 
gnr^jf.  The  remedy  for  this  complaint  is 
thus  explained.  ^^The  attack  will  gene- 
rally yield  to  the  Erst  or  second  dose  of 
the  usual  colic  mixture,  with  injections 
of  warm  soap-and-water,  and  with  a 
little  spirits  of  turpentine  in  it ;  friction 
being  used  to  the  surface  of  the  belly. 
If  there  is  constipation,  give  a  dose 
of  the  prescribed  mixture,  with  a  tea- 
spoonful  of  ginger  in  it;  if  the  pain 
continues  and  becomes  more  constant, 
bleed,  taking  from  six  to  ten  quarts  of 
blood,  continue  the  injections,  and  give  a 
dram  of  opium  every  hour,  blister  the 
belly,  clipping  the  hair  off  first.  The 
cure  for  colic  is  powdered  opium,  1  dr. ; 
ginger,  powdered,  2  drs. ;  allspice,  pow- 
dered, 3  drs. ;  caraway  seeds,  powdered, 
4  drs. ;  made  into  a  bolus." 

Ooldstream  Gxiarda — ^This  regiment 
forms  one  of  the  Household  Brigade,  and 
is  the  oldest  regiment  in  the  British 
army,  except  the  1st  Foot.  ,  The  name 
originally  of  this  corps  was  "Monk's 
Regiment,"  from  General  Monk  having 
raised  it  in  1660  at  Coldstream,  but 
when  parliament  consented  to  give  a 
brigade  of  guards  to  Charles  II.,  this 
corps,  under  the  name  of  Coldstream 
(jiuards,  was  included  in  it. 

Collar,  Horse— That  part  of  the  har- 
ness which  encircles  the  horse's  neck, 
and  to  which  the  hames  are  attached, 
and  by  means  of  which  the  draught  is 
applied  to  the  animal. 

CSoUar  Makers — Artificers  appointed 
for  the  repair  of  draught  harness.  In 
the  artillery,  on  first  appointment,  they 
have  the  rank  and  clothing  of  bombar- 
diers, and  reckon  service,  as  such,  without 
increase  of  pay.  After  five  years'  service, 
if  a  bombardier,  they  have  the  rank  and 
clothing  of  corporals,  and  reckon  service 
for  pension,  as  such,  without  increase  of 
pay.  The  four  senior  collar  makers  of 
each  brigade  are  allowed  the  rank  and 


clothing  of  a  sergeant,  but  without  in- 
crease of  pay. 

College — In  the  common  acceptation 
of  the  term,  is  a  community  of  students 
assembled  together  for  instruction  ;  if  the 
instruction  be  of  a  military  nature,  it  is 
termed  a  military  college.  The  com- 
munity is  bound  together  by  rules  and 
regulations  common  to  all.  Such  is  the 
college  at  Sandhurst,  and  all  other 
colleges. 

Collimator — An  instrument  for  laying 
guns  and  mortars,  and  especially  adapted 
for  laying  them  for  night-firing.  But  the 
same  appliance  as  is  used  by  night  could 
be  made  available  by  day,  with  the  em- 
brasures closed,  thus  protecting  the  gun- 
ners from  the  fire  of  the  enemy.  For  a 
description  and  use  of  the  collimator  now 
in  use  in  the  service,  vide  ^Manual  of 
Artillery  Exercises,*  1873. 

Colonel — ^The  highest  rank  in  the 
army  below  that  of  general.  After 
serving  five  years  as  a  regimental 
lieutenant-colonel,  an  officer  is  gazetted 
to  the  rank  of  colonel  in  the  army, 
provided  he  has  not  received  the  rank 
previously  by  brevet.  Colonels,  as 
shown  in  the  Queen's  Regulations,  con- 
tinue to  perform  the  ordinary  duties 
of  field  officers  for  five  years  from  the 
date  of  their  commission  as  colonel,  after 
which  period  1  hey  are  not  to  be  included 
in  the  field  officer  roster,  but  will  have 
special  duties  assigned  to  them. 

Colonel  of  a  Begiment — A  general 
officer  placed  at  the  head  of  a  regiment, 
as  a  reward  for  long  and  meritorious 
services.  He  does  not  command  the 
regiment  in  person,  the  command  being 
honorary  only,  but  appears  in  the  'Army 
List'  at  the  head  of  his  regiment.  As 
colonel  of  a  regiment,  he  draws  "  colonel's 
allowance.*' 

Colonel,  Brevet — ^An  officer  holding  a 
colonel's  commission.  An  officer  of  this 
rank  is  generally  a  regimental  lieutenant- 
colonel,  and  has  command  of  his  regi- 
ment, which  he  exercises  for  a  period 
of  five  years  or  upwards,  provided  he 
has  not  attained  the  rank  of  major- 
general. 

In  the  artillery,  regimental  colonels 
command  districts  of  artillery,  and  the 
senior  lieutenant-colonel  of  a  brigade 
commands  the  brigade* 
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Coloners  Allowaaoe,  vide  Off-reckon- 
ings. 

Col<m«l-ConiTnandftTit— The  chief  of  a 
brigade  of  artillery,  engineers,  or  marines. 
This  position  is  analogous  to  that  of  a 
colonel  of  a  regiment,  who  receives  what 
is  termed  the  *^  coloners  allowance." 
In  the  early  days  of  this  rank  in  the 
artillery.  Captain  Duncan,  in  his  *  His- 
tory of  the  Royal  Artillery,'  states  that 
''the  connection  of  the  colonels-com- 
mandant with  their  battalions  remained 
of  the  closest  description.  No  officer 
was  allowed  to  be  promoted,  under  the 
rank  of  field  officer,  without  a  recom- 
mendation from  the  colonel-commandant 
of  the  battalion  in  which  he  might  be 
serving.  Nor  was  any  exchange  allowed 
without  the  consent  of  both  the  colonels- 
commandant  concerned."  Even  now-a- 
days,  before  an  adjutant  is  appointed  to  a 
brigade  of  artillery,  the  colonel-com- 
mandant has  to  be  consulted,  and  nomi- 
nates the  officer  subject  to  the  approval  of 
the  commander-in-chief. 

C(doiiial  Corps — Certain  regiments  for- 
merly raised  or  organised  in  the  several 
British  colonies ;  many  of  them  have  now 
been  disbanded.  They  were  formed  gene- 
rally of  men  (natives)  belonging  to  the 
colony,  pa;id  out  of  the  imperial  revenues, 
and  included  in  the  regular  army  of  the 
British  Empire.  Such  at  present  are  the 
West  India  regiments,  and  the  Malta 
fencfble  artillery. 

Ckdonr  Faurty — ^The  two  officers  who 
carry  the  colours  of  a  regiment,  as  a 
rale,  the  two  junior  lieutenants;  four 
sergeants  are  also  told  off  to  assist,  of 
w&om  one  stands  between  the  two  officers 
aad  three  form  a  rear  rank. 

Coloiir,  SalutiiLg — An  ordinary  camp 
oolour,  distinguished  by  a  transverse  red 
cross ;  or  when  the  facings  are  red^  by  a 
transverse  blue  cross. 

Ckdoar  Sergeant — A  sergeant  appointed 
.to  each  company  of  infantry.  He  is 
known  by  the  badge  of  crossed  swords  and 
erossed  flags,  which  he  wears  above  his 
dievrons.  His  duties  are  thus  explained 
in  Major  Enollys's  *  Dictionary  of  Military 
Terms ' : —  '^He  is  responsible  to  the  captain 
for  the  interior  economy  of  the  company, 
and  receives  extra  pay  for  the  perform- 
ance of  his  duties.  He  also  at  times 
performs  the  duties  of  a  pay  sergeant. 


He  is  further  one  of  the  sergeants  told  off 
for  the  colour  party  when  the  battalion 
is  about  going  into  action.  In  cases  of 
misconduct  he  is  liable  to  revert  to  the 
rank  and  pay  of  a  sergeant,  at  the  discre- 
tion of  his  commanding  officer." 

Colours,  Camp — For  marking  out  the 
lines  of  a  camp.  They  are  18  inches 
square,  and  of  the  colour  of  the  facing 
of  the  regiment,  with  the  number  of  the 
regiment  upon  them. 

Colours,  ]filitar7 — Military  ensigns 
carried  by  regiments  of  infantry,  which 
are  looked  upon  as  rallying-points  in 
the  hour  of  danger,  lliere  are  two 
colours  carried  by  each  regiment,  with 
the  exception  of  rifle  corps ;  the  royal  or 
first  colour,  and  the  regimental  or  second 
colour;  on  the  former  are  the  badges 
and  number  of  the  regiment;  on  the 
latter — the  colour  of  which  is  to  be 
that  of  the  facings  of  the  regiment— 
the  devices,  distinctions,  and  mottoes 
which  have  been  conferred  by  royal 
authority,  and  also  the  number  of  the 
regiment ;  the  whole  ensigned  with  the 
imperial  crown.  The  74th  Highlanders 
carry  three  colours.  Crowned  heads, 
princes,  and  marshals  are  alone  entitled 
to  be  saluted  by  lowered  colours.  The 
colours  of  a  regiment  are  always  saluted 
by  guards.  The  banners  of  a  dragoon 
regiment  are  called  guidons,  and  those 
of  other  cavalry  regiments,  standards. 
When  the  colours  of  a  regiment  either 
from  service  or  age  are  worn  out,  it  is 
customary  for  the  coloners  wife  to  re- 
place them,  the  old  ones  being  deposited 
in  some  church  or  cathedral. 

Column — In  military  evolution,  the 
formation  of  troops,  whether  in  brigades, 
regiments,  battalions,  or  of  companies,  in 
deep  files  and  narrow  front,  so  disposed 
as  to  move  in  regular  succession.  Ac- 
cording to  the  density  of  the  column,  it 
is  called  open  or  close.  When  com- 
panies one  behind  the  other  are  at  such 
distance  as  to  enable  them  to  wheel  into 
line,  the  regiment  or  battalion  is  then 
said  to  be  in  open  column ;  but  when  the 
companies  are  only  a  few  yards  in  rear  of 
each  other,  this  is  termed  a  close  column. 
In  artillery,  the  column  formation  is  in 
sub-divisions,  divisions,  and  half-batteries. 
The  object  of  this  formation  is  to  reduce 
the  line  of  frontage  of  troops,  and  to  give- 
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facility  in  manoeuvring.  The  geneifal  for- 
mation in  the  Prussian  and  French  armies 
is  that  of  company  column,  superseding 
the  battalion  column.  On  tactical 
grounds,  the  company  column  formation 
appears  to  favour  the  manoeuvres  of 
troops,  and  will  doubtless  in  the  future 
be  the  formation  which  all  armies  will 
assume.  Sometimes  the  name  column 
is  given  to  a  body  of  troops  which  is  in 
effect  a  small  army. 

Column  of  Mardh — ^A  formation  as- 
sumed by  troops  on  the  line  of  march, 
which  is  governed  partly  by  tactical 
considerations,  partly  by  arrangements 
for  supply,  &c.  This  formation  consists 
first  of  an  advanced  guard,  which  is 
purely  tactical.  At  the  head  of  the 
column,  or  with  the  advanced  guard, 
come  the  sappers,  to  clear  the  roads,  to 
repair  bridges,  and  generally  to  facilitate 
the  march  of  the  column. 

Next  comes  the  first  brigade  of 
infantry,  having  its  intrenching  tools, 
for  throwing  up  covering  works,  if  ne- 
cessary. Its  ambulance  wagons  are  kept 
in  the  rear,  or  should  do  so,  and  not  be 
allowed  to  be  under  fire.  All  transport 
of  sick  from  the  field  of  battle  should  be 
carried  out  by  stretchers. 

The  position  of  artillery  with  such  a 
force  should  be  regulated  by  tactical 
considerafions.  If  not  required,  it  should 
be  in  rear  of  the  infantry,  but,  if  wanted, 
should  be  in  rear  of  the  first  battalion,  or 
first  brigade,  sometimes  between  brigades. 
Artillery,  if  between  infantry,  must  con- 
form exactly  to  the  pace  of  infantry,  which 
is  very  fatiguing  and  trying  to  the  horses ; 
if  in  rear,  they  can  make  longer  halts 
and  vary  pace.  Mounted  corps,  when 
practicable,  should  march  at  later  hours 
than  dismounted  men ;  if  the  column  comes 
unexpectedly  on  the  enemy,  it  is  easier 
to  trot  artillery  past  infantry  than  to 
hurry  up  infantry  past  artillery.  The 
same  principles  which  are  applied  to 
artillery  may  be  also  to  cavalry,  and 
such  of  it  as  is  not  with  the  advanced 
guard  is  generally  in  rear  of  all  the 
force. 

It  is  desirable,  if  not  imperative, 
that  artillery  and  cavalry  should  not 
have  to  conform  to  infantry  pace.  It 
is  stated  that  the  French  cavalry  in 
1859  suffered  severelv  irom  this.     The 


position  of  the  staff  of  a  division  is  at  the 
head  of  its  own  column,  that  of  brigades 
at  the  heads  of  their  brigades,  but  they 
should  from  time  to  time  ride  back  to 
the  rear  to  see  that  their  column  main- 
tains order.  Mounted  police  are  usually 
with  the  train.  The  following  gives  the 
order  of  the  train : — 

^^  1.  Reserve  ammunition  column. 

'*  2.  Ambulance  and  field  hospital. 

"3.  Provision  wagons,  and  cattle  re^ 
quired  for  the  day's  supply. 

*'  4.  Regimental  and  staff  baggage. 

"5.  Control — ^provision  columns  and 
baking  trains." 

The  above  may  be  taken  as  the  real 
order  of  march  in  the  vicinity  of  an 
enemy,  and  should  be  adopted  unless 
otherwise  ordered. 

For  larger  bodies  of  men  than  is  here 
contemplated,  other  arrangements  will  be 
made,  as  shown  in  'The  Soldier's  Pocket 
Book.* 

Ck)ml)at — ^A  battle  or  duel.  Anciently 
it  was  not  uncommon  for  contending 
powers  to  settle  their  dispute  by  single 
combat,  when  each  party  chose  for  itself 
a  champion  who  contested  the  point  at 
issue  in  the  presence  of  both  armies. 

CombaBtion — ^A  term  familiar  in  the 
laboratory.  It  is  applied  to  the  process 
of  burning,  which  is  caused  by  the  addi- 
tion of  oxygen  of  the  air  to  the  con- 
stituents of  the  combustible  substance,  or 
in  one  of  the  constituents  possessing  suck 
an  excess  of  oxygen  to  the  other  ingre- 
dients that  on  fire  being  applied  it  taJcee 
fire  at  once,  as  in  the  case  of  gun- 
powder. 

Command — ^In  fortification,  when 
several  works  cover  the  same  grouul, 
the  difference  of  level,  when  one  work  is 
higher  than  another,  is  called  the  oomr-^ 
mand  of  that  work  over  the  other. 
When  this  difference  of  level  is  sufficient 
to  allow  of  both  works  to  fire  at  tbe 
same  time  upon  an  enemy's  advance,  one . 
over  the  other,  it  is  termed  a  command 
of  fire.  But  when  the  difference  of  levd 
is  only  sufficient  for  the  inner  work  to 
look  into,  and  act  upon  the  interior  of 
the  outer  one,  it  is  called  a  command  of 
observation. 

Commandant — ^A  title  given  to  officers 
at  the  head  of  certain  government  esta- 
blishments, which  have  for  their  object 
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the  education  or  training  of  officers  and 
soldiers  for  or  in  the  army.  The  term 
is  also  applied  to  the  commander  of  a 
garrison  or  town,  fort  or  fortified  post, 
and  to  the  chief-in-command  of  a  brigade 
<^  artillery,  engineers,  or  marines. 

ConunaiLd,  Military — ^The  authority 
in  chief  exercised  by  the  senior  officer  of 
a  regiment  or  of  any  body  ot  troops. 
To  this  position  there  is  a  certain  *^  com- 
mand pay  "  attached,  in  addition  to  the 
regimental  pay,  varying  according  to  the 
nature  of  command.  In  the  British  army, 
when  quartered  at  home,  the  command 
allowance  is  very  small,  but  in  India 
officers  commanding  regiments  are  very 
well  remunerated. 

Ckmunander — An  officer  having  superior 
authority  over  others. 

Gomznaiider-iii-Chief— This  title  has 
not  been  assumed  by  the  officer  adminis- 
tering the  command  and  affairs  of  the 
army  since  the  death  of  the  Duke  of 
Wellington.  The  powers  alluded  to  have 
been  invested  in  an  officer  holding  no 
higher  commission  than  that  of  '^  General 
on  the  Stafif;"  who  is  called  the  general 
(or  field  marshal,  according  to  the 
army  rank  of  the  holder)  commanding- 
in-chief.  He  acts  in  conjunction  with  the 
Secretary  of  War.  His  office,  technically 
termed  the  "  Horse  Guards,"  supervises 
the  recruiting,  training,  discipline,  dis- 
tribution of  appointments,  and  command 
of  the  army. 

The  officer  commanding  all  the  troops 
in  India  is  styled  Commander-in-Chief, 
and  the  same  title  is  given  to  the  officer 
eommanding  the  troops  in  each  of  the 
sabordinate  presidencies.  The  Queen, 
being  the  head  of  the  army,  appoints  the 
several  commanders-in-chief  of  the  British 
and  Indian  armies. 

CSommander-iii-Chief  8  Department — 
A  department  of  the  army  which  consists 
of  the  Adjutant-General  and  Quarter- 
master-General, nominally  amalgamated, 
bat  working  apart.  The  following 
branches,  at  the  Horse  Guards,  are 
called  divisions,  and  are  thus  told  off: — 

Military  Secretary. 
Intelligence. 
Auxiliary  forces. 
Military  education. 

■  Adjutant-General  and  Quartermaster- 


General  are  ordinary  combatants,  to 
whom  are  entrusted  respectively  the 
departments  of — 

{Recruiting. 
Di!d*linr 
Inspections. 
(Returns. 
Movement  of 
troops. 
Intelligence. 

To  the  Military  Secretary's  Department 
is  entrusted — 

First  appointments. 

Promotion. 

Rewards. 

Staff  appointments. 

Exchanges. 

The  above  is  the  distribution  of  the  staff 
at  the  Horse  Guards,  and  these  divisions 
are  adhered  to  in  the  smaller  fractions  as 
closely  as  possible. 

Cronunisaariat  —  Formerly  a  special 
branch  of  the  army,  now  called  the 
Supply  Branch  of  the  Control  Depart- 
ment ;  upon  it  devolved  the  responsibility 
of  collecting  all  provisions,  forage,  &c., 
necessary  for  troops  in  cantonments,  or 
in  the  field.    (  Vide  Control  Department.) 

In  war  time,  the  feeding  of  -the  troops 
is  the  most  difficult  of  all  operations,  and 
necessitates  the  best  exertions  of  the  most 
experienced  officers  in  the  department  to 
insure  an  army  being  fed.  In  conse- 
quence of  the  difficulty  alluded  to,  the 
First  Crusade  never  got  beyond  Hungary. 
A  reference  to  the  reports  of  Wellington 
and  Napier  during  the  Peninsular  cam- 
paign, and,  latterly,  to  those  of  the 
Abyssinian  Expedition,  will  show  the 
difficulty  on  a  campaign  in  an  enemy's 
country,  in  the  first  place  of  securing 
food,  and  in  the  second  of  carrying  it. 

The  Ashantee  War  is  a  recent  instance 
of  the  difficulty  of  conveying  food,  when 
from  the  cowardice  of  the  Fantees,  and 
the  dread  they  had  of  the  Ashantees, 
they  refused  to  carry  the  food  and 
baggage  of  the  army,  which  had  to  be 
carried  by  the  West  India  regiments. 

Then  again,  when  we  consider  how 
dependent  the  British  soldier  is  on  the 
nature  of  his  food,  more  so  than  the 
soldiers    of    other  ■  nations^    o^nii   \i>tia,\i 
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military  operations  are  sometimes  carried 
on  in  countries  offering  no  resources,  the 
duties  of  the  Commissariat  or  Supply 
Department  are  burthensome,  and  stu- 
pendous in  the  extreme,  and  it  should  be 
therefore  treated  by  the  army  with  great 
patience  and  consideration. 

CommiSBaiy — ^This  term  was  used  in 
the  old  French  service  to  express  a  variety 
of  military  occupations,  as  it  is  in  the 
Control  Department  of  the  British  ser- 
vice at  the  present  day. 

Commissary  of  Ordnance — ^The  depart- 
mental title  given  to  an  officer  of  artillery 
who  has  charge  of  an  arsenal  in  India. 
Each  officer,  on  being  appointed  to  the 
Ordnance  Department,  remains  on  proba- 
tion until  he  has  passed  an  examination 
in  the  various  subjects  appertaining  to 
the  charge  of  an  arsenal,  such  as  accounts, 
the  nomenclature  and  use  of  stores, 
the  working  of  metals,  &c.,  when,  if 
found  qualified,  he  is  posted  to  the  de- 
partment. The  duties  attached  to  the 
office  of  a  commissary  of  ordnance  will 
be  found  in  the  ordnance  codes  of  each 
presidency. 

Commission — In  a  military  sense,  is 
the  warrant  signed  by  or  on  behalf  of  the 
sovereign,  authorising  an  officer  to  exer- 
cise command  in  the  army. 

Commissions,  commencing  with  the 
sub-lieutenants  of  the  army,  are  given  to 
candidates  after  passing  the  prescribed 
examination  before  the  Civil  Service  Ex- 
aminers, when  they  are  sent  to  Sand- 
hurst College,  for  further  instruction, 
chiefly  of  a  military  nature.  They  are 
not  posted  to  regiments  until  they  have 
passed  the  final  examination,  except 
those  who  are  gazetted  to  regiments 
in  India  which  they  proceed  at  once  to 
join.  After  serving  one  year  with 
their  regiments,  they  are  attached  to 
garrison  classes  in  India,  and  undergo  a 
course  of  military  instruction  required 
to  qualify  them  for  promotion  to  the 
rank  of  lieutenant. 

Militia  lieutenants  are  eligible  for 
commissions  in  the  regular  army  after 
serving  for  two  trainings  in  a  militia 
regiment;  on  passing  the  usual  exami* 
nation  they  are  further  subjected  to  such 
regulations  as  to  age  or  otherwise  as  may 
be  issued  from  time  to  time  by  the  Secre- 
^jy-  of  State  for  War, 


A  commission  of  lieutenant  iii  the. 
cavalry  or  infantry  of  the  line  can  alsa 
be  obtained  by  officers  of  the  Royal  Malta 
Fencible  Artillery  on  passing  the  pre* 
scribed  examination,  similar  to  that  which 
is  required  of  a  sub-lieutenant  in  the 
army.  According  to  the  orders  of  the 
Secretary  of  State  for  War,  only  two 
commissibns  in  every  three  years  will 
be  granted. 

Cadets  who  are  educated  at  Woolwich 
receive  their  commissions  either  in  the 
artillery  or  engineers  on  their  leaving  the 
academy. 

As  purchase  is  now  abolished  in  the 
army,  promotion  to  the  higher  ranks  is 
given  by  merit  or  selection.  Commis* 
sions,a  few  years  ago,  received  theQueenV 
sign-manual,  but  an  act  has  been  passed 
dispensing  with  this  necessity.  For 
information  on  the  subject  of  first  and 
subsequent  commissions  in  the  army, 
vide  Queen's  Warrants  (Appendix  A), 

Commissionaires  (French  commissum, 
a  message) — A  body  of  old  or  disabled 
soldiers,  who,  on  being  pensioned,  are 
formed  into  a  corps,  and  stationed  in 
London  and  Edinburgh.  They  are  em* 
ployed,  for  the  most  part,  as  porters  and 
in  positions  of  trust,  such  as  door-keepers 
over  jewellers'  shops.  They  run  also  as 
messengers.  They  must  be  men  of  un« 
exceptionable  character  to  whom  these 
posts  and  duties  are  entrusted. 

Commissioners  of  Array — ^The  prede- 
cessors of  our  modern  lords-lieutenant, 
whose  duties  consisted,  amongst  others,  of 
seeing  enforced  in  feudal  times  the  oIk 
servance  of  regulations  which  had  for  their 
object  the  maintenance  of  able-bodied 
men  in  the  realm  for  the  protection  of 
the  land.     (  Vide  Assize  of  Arms.) 

Committee — Another  name  for  Boaxd* 
(Ffcfe  Board.) 

Common  Sbell,  vide  Shell. 

Communications — In  a  military  sense^ 
are  the  lines  by  which  an  army  couh 
municates  with  its  base  from  any  point 
to  which  it  has  advanced  in  the  theatre 
of  war,  along  which  its  reinforcements 
and  supplies  must  pass  to  reach  the 
army,  and  by  which  it  must  retreat  in 
case  of  disaster ;  and  the  definition 
applies  equally  whether  the  army 
occupies  an  extended  strategical  front 
ox  is  unil^  on  a  field  of  battle  (Mac- 
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dotigall).    {Vide  Lines   of  Communica- 
tion.) 

CknnpUiy — In  the  army,  means  a  body 
of  men  forming  one  of  the  principal 
divisions  and  the  first  unit  of  an  in- 
fantry battalion;  the  number  of  com- 
panies in  a  battalion  is  usually  about 
ten.  The  number  in  a  company  varies 
according  to  circumstances,  but  may 
generally  be  said  to  be  about  100.  A 
company  is  commanded  by  a  captain, 
and  has  two  subalterns  attached  to  it. 
In  the  artillery  service,  the  term  company 
is  exploded,  and  the  word  battery  has 
taken  its  place. 

Compasinoiiate  Allowanoe— In  the 
British  army,  is  an  allowance  granted  to 
the  widows  and  children  of  officers  either 
killed  in  action  or  who  die  of  wounds 
received  on  active  serwce.  The  gift 
arose  on  the  occasion  of  the  Crimean  War. 
1£  the  allowance,  as  explained  in  ^  Cham- 
bers's Encyclopsedia,*  ^*  be  in  the  form  of  a 
gratuity,  in  one  sum  of  money,  it  bears  a 
certain  definite  relation  in  amount  to  the 
sums  which  the  officer  had  paid  for  the 
purchase  of  his  commission,  but  the 
recipients  have  the  alternative  of  a  pen- 
sion or  annual  allowance." 

In  the  Indian  army  a  similar  allowance 
is  given  to  the  widows  of  officers  who 
are  killed  in  the  service,  or  who  die  of 
their  wounds;  it  is  paid  to  them  as 
long  as  they  remain  unmarried. 

Oompliment— -The  military  mark  of 
respect  shown  to  all  persons  in  authority 
by  a  body  of  troops,  to  a  member  of  the 
royal  family,  to  a  general  officer  in 
command,  to  troops  on  the  march,  and 
to  an  individual  officer  when  met  by  one 
or  more  of  his  subordinates. 

Compreised  Bullets — Bullets  formed 
of  compressed  lead.  The  mode  of  com- 
pressing the  lead  is  as  follows.  The  lead 
is  first  melted,  and  then  raised  from  the 
reserfoir  in  a  bucket  by  a  small  crane, 
and  poured  into  the  receiving  chamber  of 
s  hydraulic  press  of  immense  power.  A 
piston  rising  from  below,  and  worked  by  a 
pump,  is  set  in  motion  by  a  steam  engine, 
and  when  the  lead  is  cooled  down  to  the 
proper  temperature,  it  is  forced  through 
a^  d£i^  fbrming  it,  as  it  escapes,  into  rod 
lead,  which  winds  itself  on  to  a  drum  of 
aboat  the  diameter  of  the  required  bullet,  j 
It  la  ihea   carried  on    to   tb^    bullet  I 


machine,  where  it  unwinds  and  divides 
itself  as  the  machinery  revolves,  and  is 
guided  to  a  cutting  apparatus,  which 
nips  off  a  cylindrical  piece  of  lead ;  as  the 
piece  falls  down,  it  is  caught  by  a  punch 
and  die,  fixed  exactly  below,  which  forms 
it  into  a  perfect  bullet  in  one  stroke. 
The  object  of  compressing  the  lead,  in* 
stead  of  casting  it,  is  to  give  density  to 
the  bullet  and  to  prevent  air  holes  form* 
ing  within  it. 

CompreMion,  Olobe  of— A  surcharged 
mine,  so  called  from  its  compressing  or 
disturbing  effects  beyond  the  sphere  of  its 
crater. 

'  (Jompresaor — A  brake  or  check  at- 
tached to  a  gun-carriage  to  ease  the 
recoil.  Its  controlling  power  is  great. 
Garrison  truck  carriages,  known  as  the 
single-plate  and  double-plate  carriages, 
were  originally  fitted  with  the  American 
and  Elswick  compressors,  but  later  in- 
structions direct  them,  when  sent  in  tor 
repair,  to  be  replaced  by  the  hydraulic 
buffer. 

Oompnlsory  Service — The  power  a 
government  has  of  compelling  the  people 
of  a  country  to  take  up  arms  in  defence 
of  the  nation.  This  nature  of  enlistment 
is  unknown  in  the  British  army,  except 
in  the  militia,  and  then  onlv  in  case  of 
a  deficiency  of  recruits ;  but  in  conti- 
nental armies  the  system  is  universal. 

Comrade — ^A  fellow-soldier  in  the  same 
regiment  or  company,  and  who  acts  as 
the  friend  of  another  soldier. 

Concave — Hollow,  such  as  the  inner 
surface  of  a  sphere,  as  opposed  to  its  outer, 
which  is  termed  convex. 

Concentrie — Having  a  common  centre. 
The  internal  hollow  sphere  and  the  ex- . 
ternal  figure  of  the  outside  of  a  shell  are 
concentric  spheres. 

ConCTLSBion — A  substantive  used  as  an 
ac^ective   in  connection  with   the  word 
"  fuze."     It  is  best  represented  in  Saxon 
English  by  the  word  "  shock."     The  con- 
cussion fuze,  which  is  now  obsolete,  had 
an    internal    mechanism,   so   nicely   ad- 
justed  as  to  withstand  the  first   shock 
which  the  shell  receives — viz.  that  occa- 
sioned by  the  explosion  of  the  charge— 
■and  resisting  others  that  may  b«  qc^'^- 
sioned  by  grazing  shoxt,  "wVVVft  \\.  Yx^i^.^ 
to  the  concussion  caxised.  \)y  Wvt  yck^^^cX. 
o£  the  shell  on  th.e  "body  6\.x\ic\l.    'YViV* 
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concussion^  by  i^haking  the  burning  com- 
position of  the  fuze  into  the  loaded 
cavity  of  the  shell,  instantly  caused  the 
latter  to  explode.  Freeburn's  concus- 
sion fuze  answered  to  the  above  descrip- 
tion. 

Condenser — ^An  instrument  for  forcing 
^  large  quantity  of  air  into  a  given 
space.  It  consists  of  a  receiver,  a 
cylindrical  barrel  furnished  with  a  valve 
opening  inwards,  and  a  solid  piston, 
which  is  either  air-tight  or  has  a  valve 
also  opening  inwards.  Near  the  top  of 
the  cylinder,  on  one  side,  there  is  a  small 
orifice.  The  principle  of  this  instru- 
ment, which  is  nothing  more  than  a 
force-pump,  is  this,  that  when  the  piston 
is  forced  down  the  cylinder,  the  air  con- 
tained in  it  opens  the  valve  at  the  bottom, 
and  a  barrel  of  common  air  is  forced  into 
the  receiver.  On  raising  the  piston,  the 
bottom  valve  closes,  and  when  the  piston 
rises  above  the  orifice  near  the  top  of  the 
cylinder,  the  air  rushes  in  and  fills  the 
barrel  again.  This  process  is  repeated  as 
long  as  is  necessary. 

Condensing  Engine — Called  also  a 
low-pressure  engine,  "  is  one  in  which  the 
steam  is  condensed  so  as  to  present  nearly 
a  vacuum  on  one  side  of  the  piston, 
while  the  steam  is  acting  on  the  other. 
As  the  pressure  of  the  air  on  a  vacuum 
is  about  15  lbs.  on  the  square  inch  in  a 
condensing  engine,  the  pressure  of  the 
steam  in  the  boiler  need  not  be  so  great 
as  it  necessarily  has  to  be  in  a  non-con- 
densing engine,  where  the  pressure  of  the 
air  has  to  be  overcome  before  any  effective 
force  can  be  obtained.  Hence  condensing 
engines  are  called  low-pressure,  while  non- 
condensing  are  called  high-pressure,** 

Conductors — Warrant  officers  attached 
either  to  the  Ordnance  or  Army  Com- 
missariat Departments.  The  rank  at- 
tached to  these  well-deserving  officers 
is  more  applicable  to  the  Indian  than  the 
English  army.  Those  in  the  former 
department  in  India  are  chiefly  men  who 
have  risen  from  the  artillery  ranks.  The 
warrant  rank  comprises  the  following 
grades :  sub-conductor,  conductor,  deputy 
assistant  commissary,  assistant  commis- 
sary, and  deputy'commissary.  The  thre« 
letter  are  strictly  departmental,  and 
carry  with  them  honorary  rank,  and  are 
Me/d  also  by  commissioned  officers  hold- 


ing unattached  rank.  Advancement  is 
obtained  by  rotation  in  the  Ordnance 
Department,  each  man  entering  first  as  a 
magazine  sergeant,  promotion  afterwards 
being  to  the  warrant  grade  of  sub-con- 
ductor, if  duly  qualified,  which  is  ascer- 
tained by  the  candidate  undergoing  an 
examination  under  the  orders  of  the 
Deputy  Inspector-General  of  Ordnance. 

The  term  "  conductor  "  was  originally 
given  to  warrant  officers,  from  the  fact 
of  their  conducting  stores  by  land  or 
water  to  the  several  arsenals  or  maga- 
zines. 

Conductors,  lightning — ^Metallic  rods 
(copper  generally)  erected  or  attached 
to  buildings  to  conduct  lightning  to  the 
earth.  Conductors  are  attached  to  all 
powder  magazines,  to  preserve  them 
from  being  struck  by  the  electric  fluid. 
For  all  particulars  as  to  the  mode  of 
attaching  the  rods,  vide  Appendix  G. 

Cone — A  solid  body  or  figure  having  a 
circle  for  its  base,  and  its  top  terminated 
in  a  point  or  vertex.  The  following 
geometrical  description  of  a  cone  is  taken 
from  Taylor's  *  Geometrical  Conies': — 
"From  the  centre  of  a  circle  draw  a 
straight  line  at  right  angles  to  the  plane 
of  the  circle,  and  in  this  line  take  a  fixed 
point.  Then  the  surface  generated  by 
an  indefinite  straight  line  which  moves 
so  as  always  to  pass  through  the  fixed 
point,  and  through  some  point  in  the 
circumference  of  the  circle,  is  said  to  be 
a  right  circular  cone,  or  simply  a  cone." 

Confidenee — ^This  term,  in  a  military 
sense,  has  reference  to  the  facility  with 
which  some  officers  gain  the  confidence 
of  their  men.  This  most  essential 
quality  in  a  commander  is  of  the  highest 
importance,  and  cannot  be  overrated, — 
without  it,  a  disaster  may  at  any  moment 
occur  in  the  day  of  battle  ;  but  with  it, 
and  the  knowledge  of  military  science 
combined,  success  in  the  operations  of  an 
army  may  be  assured.  History  affords 
examples  of  battles  having  been  lost  by 
the  most  celebrated  generals,  because  thej 
did  not  possess  this  confidence. 

At  the  battle  of  Thymbra,  when 
Cyrus's  horse  fell  under  him,  Xenophon 
takes  notice  of  what  importance  it  is  to 
a  commander  to  be  loved  by  his  soldiers. 
The  danger  of  the  king's  person  became 
thtt  dangei  o{  t\i«  aimy  *^  and  hia  troops 
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on   that   occasion  gave  incredible  proofs 
of  their  courage  and  brayery. 

CkmfldentialBeporti — Reports  on  regi- 
mentis  as  to  their  efficiency,  conduct,  &c., 
forwarded  yearly  by  general  officers  ccm- 
manding  to  the  Adjutant-General  for 
the  information  of  the  Commander-in- 
Chief.  JReports  on  the  qualifications  of 
officers  for  promotion  are  sent  to  the 
Military  Secretary  at  the  Horse  Guards 
for  submission.  The  Queen's  Regulations 
afford  to  general  officers  commanding,  all 
information  as  to  the  preparation  of  con- 
fidential reports. 

CongTeve  Gun — A  24-pr.  gun  of 
conical  form ;  this  gun  was  proposed  in 
1813  by  Sir  W.  Congreve ;  it  had  a  much 
greater  thickness  of  metal  at  the  breech 
than  those  of  the  old  construction ;  the 
extra  thickness  was  supposed  to  give  a 
reacting  power  to  the  gun,  which,  how- 
ever, is  an  erroneous  idea,  not  supported 
by  facts.  The  gun  is  now  obsolete  in  the 
service. 

Ckngnnotor — One  of  the  three  princi- 
pal parts  composing  Navez's  electro- 
ballistic  apparatus.  It  is  thus  described 
by  Captain  Noble,  late  R.A.,  in  the 
'R.  A.  Institution  Papers,'  vol.  iii.  p. 
117:— 

''The  current  which  passes  through 
the  second  screen  holds,  by  means  of 
an  electro-magnet,  a  weight  suspended 
over  a  spring,  a  point  from  which  is 
kept  just  over  a  cup  of  mercury.  When 
this  weight  is  permitted  to  fall,  it 
presses  the  point  into  the  cup  of  mercury, 
and  completes  the  circuit,  magnetising 
the  horse-shoe  magnet  which  clamps  the 
vernier  needle.  This  part  of  the  appara- 
tus is  termed  the  conjunctor.  The  action 
of  the  instrument  is  very  simple,  and 
readily  understood.  When  the  projectile 
cuts  the  wires  in  the  first  screen,  the 
magnet  which  holds  the  bob  of  the 
pendulum  in  its  initial  position  is  de- 
magnetised, and  the  pendulum  com- 
mences an  oscillation.  When  the  wires 
in  the  second  screen  are  cut,  the  weight 
of  the  conjunctor  drops,  completes  the 
circuit,  clamping  the  vernier,  and  the 
arc  through  which  the  pendulum  has 
moved  is  a  datum  from  which  may  be 
computed  the  corresponding  time." 

CSonoid — ^A  figure  generated  hy  the 
firolutioB  of  s  (xmiG  section  about  its  / 


axis.  It  is,  therefore,  three-fold,  answer^ 
ing  to  three  sections  of  the  cone — vis. 
elliptical-conoid  or  spheroid,  hyperbolic* 
conoid,  and  |)arabolic-conoid. 

Conseription  —  A  compulsory  enrol* 
ment,  by  lot,  of  a  ceilain  number  of  the 
inhabitants  of  a  country  for  service  in 
the  army.  In  England  this  system  is 
not  resorted  to,  but  is  in  nearly  all  of 
the  continental  armies. 

Conseripti — Men  raised  by  most  of 
the  continental  nations,  and  under  cer* 
tain  laws,  to  recruit  their  armies.  The 
militia  of  Great  Britain  comes  likewise 
under  this  appellation  when  raised  by 
ballot  (which  happily  is  not  the  case  at 
present),  but  with  this  difference,  that 
the  men  do  not  march  out  of  their  native 
country  unless  they  volunteer  to  do  so. 

Constipatioii — In  horses,  is  brought 
on  from  confinement,  too  little  water,  dry 
feeding.  The  symptoms  are,  belly  swollen, 
dung  dry  and  hard.  The  cure  is,  meshes 
or  green  meat,  clysters,  and  exercise. 

Contingexit^ln  a  military  sense,  im- 
plies the  quota  of  armed  men,  or  pecuni- 
ary subsidy,  which  one  state  gives  an- 
other. 

Contonrmg — A  term  applied  to  the 
outliDe  of  any  figure,  and  consequently 
to  that  of  any  section  of  a  solid  body  ; 
but  when  used  professionally  in  connec- 
tion with  the  forms  of  ground  or  of 
works  of  defence,  the  outline  of  a  hori- 
zontal section  of  the  ground  or  works  is 
alone  to  be  understood  by  it. 

Contraband  of  War — All  such  articles 
as  a  neutral  power  is  prohibited  by  the 
law  of  nations  from  carrying  to  countries 
at  war  with  one  another,  such  as  arms, 
ammunition,  coal,  food,  &c.,  or  to  carry 
on  any  trade  with  blockaded  ports  or 
besieged  towns.  All  the  articles  enu- 
merated above  are  liable  to  be  seized, 
and  are  considered  contraband  of  war. 
The  subject  of  what  is  contraband  of  war 
is  so  arbitrary,  and  depends  so  much  on 
the  interpretation  given  to  the  term 
by  powerful  states,  able  by  force  of  arms 
to  dictate  what  is  contraband,  that  it 
renders  the  position  of  neutrals  and 
belligerents  to  each  other  one  of  great 
difficulty.  One  thing,  however,  «.^«w\!\ 
be  remembered,  t\iat  ihexft  \s  «k  ^^«X 
difference  between  carryiii^  coTi\.T«^a«lA 
articles  to  the  belUgeients,  and  «XVoV\tx% 


.  Some  authorities  suppnit  tlis  principle 
that  it  is  neither  beneficial  nor  eipedient 
for  EDglsad  to  prohibit  the  export  of 
arms  mdmanitioiuof  war  to  belligerents, 
and  amongst  them  Lord  Penzance,  ud 
mean  authority  on  such  a  subject. 

Whatever  the  opinions  on  contrsbaod 
vl  war  may  be,  the  Foreign  Enlistment 
Act  renders  it  illegal  in  any  person  to 
enlist  ia  the  ssryius  of  a  foreign  state,  or 

ledge  that  the  same  will  bs  employed  in 
the  military  or  naval  service  of  any 
foreign  state  at  war  with  any  friendly 
■tate;  and  special  powers  are  granted  to 
the  Secretary  of  State  to  tate  any  step 
to  prevent  the  commiuiou  of  such  an  act. 
Otnitrution — -The  state  of  being  drawn 
into  a  narrow  compass,  or  becoming 
■mailer.  In  horses'  feet,  it  is  bronght 
on  from  bad  shoeing,  hot  stables,  confine- 
meat.  The  foot  becomes  oblong,  instead 
of  round.  The  remedy  to  be  applied 
ihould  be  thin  sole  and  quarters,  and 
the  feet  kept  moist;  also  tips  cr  spring 
iboes,  tar  or  hoof  ointment,  composed  of 
tar  and  talluw,  each  I  lb.,  common  tur- 
pentine, i  lb,,  melted  together. 

ContmTttllatioii — The  name  given  to  a 
lielt  of  field  works  thrown  up  around 
and  facing  the  place  invested,  to  render 
the  baaiagers  secure  against  surprise. 

Control  DBpartment— One  of  the  civil 
dapnrtments  of  the  British  army,  hniine 
for  its  object  an  efficient  and  economical 
control  ovor  the  de[>Brtments  it  supor- 

It  may  be  said  without  cruggcration 
to  be  one  of  the  most  important  depart- 
ments, for  on  it  depends  the  cnstndy  n 
aappty  of  all  stores,  whether  of  food 
ammunition,  the  provision  of  transpn 
kc    It   takes  the  place  of   what  « 
formerly  the  commiisariat  department, 
addition   to  other  duties,   such  as  wi 
formerly  in   the  hands  of  the  Ijuarti 
master^aneial.     Without  the  thorough 
efficiency  of  this   department,  no   army 
can    exist    in   the   field;    failure    would 
probably  entail  defeat  and  all  the  dis- 
asters attending   such  a  calamity, 
have  an  instance  in  the  Franco-Prii 

an  army  whose  commissariat  is  aneqnal 


to  tha  demands  upon  it.  Take  the  caao 
of  the  French  army  at  Sedan,  wbid),  it 
is  said,  from  want  of  proper  commissariat 
arrangements,  was  one  of  the  causes 
that  prevented  it  from  effecting  the 
relief  of  Metz,  and  was  consequently 
overwhelmed  by  the  Prussian  army.  The 
Control,  as  at  present  organised,  is  com- 
paratively  a  new  department.  The  his- 
toiy  of  its  formation  is  to  be  found  in 
the  various  Blue  Books  on  the  subject, 
dating  back  to  1859;  hut  it  was  in  the 
year  1870  that  the  department  was  con- 
solidated, and  divided  into  three  admin- 
Controller's,  ranking  with  a  major- 
general  i 
Deputy  Controller's,  ranking    with    a 


nnd  two  eieontiva  sub-departments : — 

1.  Supply  and  Traaspart,  which  in- 
clude the  issue  and  account  of  stores  and 
provisions,  superintend  and  direct  all 
transport,  officer  and  command  the  Army 
Service  Corps. 

2.  Fay. 

For  the  management  of  the  supply 
and  transport,  three  commissaries  ar« 
attached  who  command  the  Army  Servie* 
Corps,  and  who  rank  as  follows; — 

Commissary,  with  caijor. 

Deputy      „      „     captain. 

Assistant  „  „  lieatenant. 
For  the  duties  of  the  pay  department 
there  are  throe  grades  of  officers,  vii.  pay- 
master, deputy  paymaster,  and  assistant 
paymaster,  ranking  in  tha  esme  position 
as  laid  down  for  commissaries.  First 
appointments  in  the  executive  branchei 
of  the  Conti'ol  Department  are  conferred 
on  civilians  selected  by  coropetitiva 
eiamination,  or  on  subalterns  of  the 
army  and  well-deserving  non-commis- 
sioned oflicers.  The  limit  of  age  is  IT 
to  20  for  civilians,  22  (br  subalterns 
of  the  army  and  militia.  In  tha 
regulations  of  ISTO  for  tho  Control,  It 
will  be  found  that  the  first  ten  para- 
grapha  relate  to  general  duties  of  tha 
departmnnt,  and  11  to  18  lay  down 
the  duties   ef   control  otiRcers   toward* 
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the  general  officer  commanding.  These 
instructions  show  that  the  control  officer 
is  independent  of  the  general  in  com- 
mand, in  being  able  to  communicate 
direct  with  the  Secretary  of  War — ^which 
means  that  the  Control  Department  is 
under  the  War  Office,  instead  of  the 
Commander-in-Chief,  which  appears  to  be 
a  mistake.  On  this  point  most  military 
men  are  in  accord,  and  there  is  in 
BkuikwoocTs  Miigazine  for  October 
1874  a  very  good  article  on  the  subject 
of  the  Control  Department,  showing  its 
tmsuitableness,  as  at  present  constituted, 
either  for  war  or  peace.  The  article  is 
written  by  a  general  officer  of  great 
experience,  General  Lysons ;  it  is  full  of 
good  sense  and  military  knowledge,  and 
may  be  taken  as  the  view  entertained 
by  most  military  men  who  have  passed 
their  lives  in  the  field.  A  return  to 
the  old  organisation  of  the  commissariat 
department  seems  to  be  demanded,  and 
will  doubtless  be  reverted  to  before  long : 
it  was  sound  and  good  ;  it  stood  the  test 
of  years  of  practical  experience ;  it  grew 
nnder  the  hard  hand  of  necessity;  it 
carried  our  army  through  all  the  diffi- 
culties of  the  Peninsular  War,  and  led 
our  troops  to  victories  the  most  brilliant 
in  the  annals  of  our  history.  The  com- 
piler of  this  work  can  speak  with  autho- 
rity as  to  the  efficient  working  of  the 
commissariat  in  India,  which  has  never 
been  known  to  come  short  of  its  require- 
ments. It  is  unadvisable  to  mix  up,  in 
one  department,  supply,  store,  passage 
transport,  and  half  a  dozen  other  things, 
each  of  which  should  be  a  department 
of  itself.  To  crowd  department  upon  de- 
partment under  one  head,  and  to  expect 
efficiency,  is  simply  courting  failure. 

On  the  formation  of  the  Control,  the 
following  separate  branches  of  the  army 
^ere  amalgamated  with  it,  viz. : — 

Commissariat, 
Barracks, 
Military  stores, 
Purveyor's, 
Army  transport, 

then  known  as  the  military  train,  to 
which  a  large  number  of  civil  and 
military  employes  were  also  attached,  dis- 
persed in  a  variety  of  sub-departments, 
iMTing  no  connection  with  each  other. 


The  Control  Department  is  presided 
over  by  a  Surveyor-General  of  (hrdnanoe 
at  the  War  Office,  who  has  under  him 
a  Director  of  Transport  and  Supplies,  and 
a  Director  of  Military  Stores.  The 
administrative  branch  consists  as  is  shown 
above. 

Controller — ^The  chief  or  highest  grade 
in  the  Control  Department.  He  ranks 
with  a  major-general. 

Contiudoii — ^The  effect  of  a  ball  or  of  any 
other  hard  substance  striking  the  human 
frame,  or  even  the  passage  of  a  ball  close 
to  the  limb,  without  breaking  or  tearing 
the  skin.  The  effect  of  this  latter  kind 
of  contusion,  which  is  caused  by  the  con- 
cussion of  the  air,  is  often  to  disable  the 
soldier,  and  is  in  fact  a  wound. 

CrOnyalesoent — A  soldier  discharged 
from  hospital,  but  who  is  not  strong 
enough  to  do  his  duty. 

Ck>nyale8oent  Hospital  Depots — En- 
campments of  huts  or  tents  for  the 
reception  of  men  discharged  from  the 
general  hospital,  and  who  require  no 
longer  medical  attendance,  but  at  the 
same  time  are  not  fit  to  join  the  ranks, 
from  want  of  strength.  Such  depots 
relieve  the  general  hospital,  and  are 
better  places  for  the  convalescent  than 
a  crowded  sick  room,  as  they  are  re- 
moved from  a  bad  atmosphere,  and 
have  consequently  a  better  chance  of 
gaining  strength.  As  regards  hospitals, 
the  Medical  Department  is  responsible  for 
the  use  of  all  stores,  and  for  timely  re- 
quisitions, but  the  Control  Department  is 
responsible  for  such  stores  being  supplied. 

Convention  —  An  agreement  entered 
into  by  troops  which  are  opposed  to  one 
another,  either  for  the  suspension  of 
hostilities  or  the  exchange  of  prisoners. 

Coqyersion — A  term  used  in  ordnance 
nomenclature  when  condemned  stores  are 
converted  or  turned  into  use  for  other 
purposes.  The  term  is  made  use  of  when 
smooth-bore  guns  are  converted  into 
rified  guns. 

Converted  Onn — A  smooth-bore  gun 
converted  or  turned  into  a  rified  gun. 
In  England  this  process  has  been  carried 
out  by  Major  Pallis'er,  who  has  success- 
fully lined  many  of  the  cast-iron  guns 
with  a  wrought-iron  tube,  and  has  rified 
the  same,  thus  turning  or  converting  the 
smooth-bore  into  rifl^  guns. 
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Of  converted  guns  there  is  the  Dutch, 
which  resembles  that  of  Major  Palliser, 
with  the  substitution,  however,  of  bronze 
for  the  coiled  wrought-iron  tube.  This 
is  not  considered  a  good  conversion.    ■ 

Many  of  the  American  smooth-bore 
guns  have  been  converted  on  the  Parsons 
system.  The  main  construction  is  the 
same  as  the  Vavasseur  gun,  being  a  steel 
tube,  reinforced  with  a  long  jacket  of 
steel;  but  Mr.  Parsons  dispenses  with 
the  exterior  hoops  of  steel,  and  inserts 
his  reinforced  tube  into  an  outer  casing 
of  cast  iron.  Captain  Simpson,  of  the 
United  States,  who  inspected  all  the 
£uropean  systems  of  conversions,  recom- 
mends the  adoption  of  the  Parsons  system, 
combining  with  it  the  arrangement  of 
Krupp,  and  taking  the  Broadwell  ring 
for  a  gas-check ;  but  the  Americans  are 
now  rifling  their  smooth-bore  guns  on 
the  Palliser  system,  and,  it  is  stated,  with 
great  success. 

Convoy — ^A  guard  of  troops  composed 
of  all  arms,  and  employed  to  escort  any 
supply  of  money,  ammunition,  stores, 
provisions,  &c.,  in  time  of  war  to  an 
«my  or  fortress. 

Copal — ^A  resin  next  in  durability  to 
amber,  almost  colourless,  and  softer  than 
amber,  though  too  hard  to  be  scratched 
by  the  nail.  Copal  forms  an  excellent 
material  for  varnish.  Pure  alcohol  has 
little  effect  on  copal ;  with  the  addition 
of  camphor  it  dissolves,  but  the  camphor 
impairs  the  durability  of  the  varnish. 
Copal  may  be  perfectly  dissolved  by  ether, 
but  it  evaporates  too  rapidly  to  allow 
of  the  varnish  being  uniformly  applied. 
Copal  is,  therefore,  usually  dissolved  by 
fusing,  and  adding  linseed  oil  heated 
nearly  to  the  boiling-point. 

Copper — ^A  metal  of  great  value,  and 
known  from  the  earliest  ages.  It  is 
found  in  different  parts  of  the  world,  and 
in  combination  with  other  substances,  as 
an  ore.  The  great  supply  to  the  English 
market  comes  from  the  mines  in  Corn- 
wall, Devon,  Australia,  and  from  South 
America.  To  bring  copper  to  a  state  of 
purity,  it  has  to  go  through  successive 
repetitions  of  roasting,  calcining,  melting, 
and  refining,  and  this  in  Great  Britain 
is  chiefly  carried  out  at  Swansea,  in 
Soath  Wales,  where  there  are  large 
smeHing  /umaces.    It  ia  o^ed  as  an  alloy 


with  many  other  metals,  amongst  them 
with  tin  in  the  manufacture  of  bronze 
guns.  Copper  alone  is  a  very  malleable 
metal,  but  on  being  mixed  with  tin 
becomes  tough  and  well  suited  for  all 
articles  of  bronze.  Copper  melts  at  a 
temperature  of  about  2000*  Fahrenheit. 
It  is  a  good  conductor  of  electricity,  and 
is,  therefore,  made  use  of  for  lightning 
conductors. 

Copper  Bod — Copper  in  the  form  of  a 
rod ;  it  is  used  for  lightning  conductors 
of  magazines.  The  rods  so  used  are 
either  solid  or  tubular,  varying  from 
^  inch,  if  solid — J  inch  is  preferable — 1» 
2  inches  in  diameter,  if  hollow,  and  about 
^  inch  thick;  3  inches  in  length,  and 
screwed  to  one  another.  Conductors, 
when  placed  in  an  upright  position,  are 
supposed  to  protect  a  circular  space  the 
radius  of  which  is  double  the  height  of 
the  rod.  Iron  conductors  can  also  be 
used,  but  under  these  circumstances  the 
top  must  be  of  copper,  tipped  with  plah 
tinum  or  gold.  (  Vide  Lightning  Conduo* 
tors.)  In  the  Appendix  will  be  found 
considerable  information  on  the  subject 
of  lightning  conductors. 

Copper  Missel — The  clippings  of  cop> 
per  left  after  the  formation  of  percussion 
caps,  friction  tubes,  coinage,  &c. 

Copper,  Sheet — Is  copper  rolled  out 
into  broad  plates.  There  are  two  kindsi| 
thick  and  thin.  The  former  comprisea 
all  copper  of  and  above  50  oz.  to  the 
square  foot ;  the  latter,  all  under  this 
weight.  Thick  sheet  copper  is  used  for 
the  hoops  of  powder  barrels,  and  for 
drying  pans ;  the  thin  for  percussion 
caps,  friction  tubes,  &c.,  and  the  lining 
of  magazine  doors.  Muntz's  patent 
metal  is  a  cheap  substitute  for  copper 
sheeting. 

Cordage — ^The  term  is  applied  to  every 
description  of  rope  used  in  the  artillery 
serviced     (  Vide  Rope.) 

Cordon — This  term  was  formerly  given 
in  a  fortification  to  a  round  projection 
of  stone,  also  called  the  a^ngsUmef 
about  1  foot  in  diameter,  placed  at  the 
top  of  the  revetment  of  the  escarp  to 
prevent  the  rain  from  damaging  the 
masonry,  and  to  form  an  obstacle  to  the 
besiegers  when  applying  the  ladders  for 
the  purpose  of  an  escalade.  A  cordon  in 
the  &e\d\s  a  c\iun  of  outposts  or  sentries 
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or  flying  vedettes,  to  blockade  a  position 
and  intercept  all  commanications  with 
the  outside. 

Crore — ^A  bar  of  iron  coated  with  clay, 
which  is  inserted  into  a  finished  gun 
mould,  when  the  gun  is  to  be  cast  hol- 
low, termed  "  casting  on  a  core."  Cast- 
ing guns  is  no  longer  resorted  to  in  the 
British  service,  as  the  pattern  gun  is  of 
wrought  iron  coiled  round  a  steel  tube. 
In  the  United  States  service,  it  has  until 
very  lately  again  been  reverted  to,  the 
practical  difficulties  that  hitherto  inter- 
fered with  this  mode  of  casting  having 
been  surmoui^ted  by  Captain  Rodman's 
(of  the  United  States  Ordnance  Depart- 
ment) system  of  casting ;  but  it  is  stated 
that  the  Rodman  guns  are  being  con- 
verted and  made  into  rifled  guns  after 
Captain  Palliser's  system.  A  core  is  also 
used  in  casting  shells  or  anything  hollow. 

Comet — Formerly  the  junior  commis- 
sioned rank  in  the  cavalry  branch  of  the 
service.  The  rank  has  now  been  abolished 
in  the  regular  army,  and  sub-lieutenant 
substituted  for  it.  The  name  is  still 
kept  up  in  the  junior  grade  of  commis- 
sioned officers  in  the  yeomanry.  The 
cornet's  duty  was  formerly  to  carry  the 
standard — but  it  is  now  carried  by  a 
troop  sergeant-major. 

Ckxming,  or  Granulating — ^That  process 
in  the  manufacture  of  gunpowder  which 
takes  place  after  the  cake  is  removed 
from  the  hydraulic  press — having  been 

Ereviofesly  broken  down — to  the  granu- 
iting  hoxuse,  when  it  is  passed  through 
rollers  and  sieves,  until  the  different- 
sized  grains  are  formed.  Corning  is 
another  term  for  granulating. 
*-  Coronet — ^That  part  of  a  horse's  foot 
termed  the  little  pastern,  just  above  the 
Qoffin  bone. 

Corporal — ^The  rank  below  that  of  ser- 
geant, the  lowest  of  the  non-commissioned 
officers.  Corporals  of  artillery  t^ke  pre- 
eedence  of  corporals  of  cavalry  and 
infantry,  according  to  the  date  of  their 
appointment  as  bombardiers. 

Corporal  Punishment — The  infliction 
an  the  bare  back,  by  means  of  a  cat-o'- 
nine-tails,  of  a  certain  number  of  lashes 
for  mmes  committed  by  soldiers.  Except 
for  Tery:  grave  oflences,  such  punishment 
k  seldom  resorted  to  in  the  army,  and 
^hsn.  .onl  J  during  war  time  or  on  board  I 


ship.  The  number  of  lashes  is  limited 
to  50. 

Corps — ^Any  body  of  forces  destined  to 
act  together  under  one  commander.  The 
term  is  commonly  made  use  of  by  military 
writers  in  speaking  or  writing  of  an 
army  corps. 

Corps  d'arm^e — ^Army  corps.  One  of 
the  sub-divisions,  and  the  first  unit  of 
a  large  army.     (  Vide  Army.) 

Correspondence,  Military — The  mode 
adopted  for  carrying  on  communication 
between  the  several  branches  and  officers 
of  the  army  relating  to  duty.  It  is 
carried  on  as  follows  : — 

1.  By  letters. 

2.  Memoranda. 

3.  Minutes,  papers,  or  dockets. 

The  first  method  is  formal,  generally 
lengthy,  and  is  for  the  most  part  sup- 
planted by  memoranda. 

The  work  of  the  Adjutant-General  at 
the  Horse  Guards  is  carried  on  by  letter. 

Any  new  or  important  report  in  the 
form  of  a  letter  is  safest  from  an  inferior 
communicating  with  a  superior,  and 
should  be  written  on  foolscap,  half  or 
quarter  margin.  The  letter  should  refer 
to  one  subject  only,  but  contain  the  fullest 
particulars  on  that  subject.  If  lengthy^ 
and  in  paragraphs,  number  each.  If  any 
enclosures,  they  should  be  noted  in  the 
margin.  Memoranda  are  abbreviated  let- 
ters, leaving  out  all  formalities  and 
readings. 

Answers  to  letters,  remarks  made  by 
superior  officers  in  transmitting  them, 
correspondence  between  departments  in 
a  division,  should  be  carried  on  by 
memoranda. 

Turning  down  corners  to  be  avoided. 

Communications  to  a  superior  must  be 
signed  by  the  commanding  officer  writing 
it,  and  addressed  to  the  staiST  officer  of  a 
superior.  Every  communication  from  a 
superior  is  addressed  to  the  person  him- 
self, and  signed  by  the  stafl*  officer  of  the 
superior.  There  are  a  few  cases  where 
an  inferior  signs. 

Application   for  routes   are  generally 
signed    by    the    Quartermaster-General. 
Letters  signed  by  a  staff  officer  are  always 
signed  "By  order."    In  iVie  aX^^^iic^^^  <A 
the  general,  and  when  tYie  matl^t  Ha  Y^^^a- 
ing,  the  staff  ofi&cer  Bi^tns  ^^¥ot  %exi«t«X 
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commanding  **  when  communicating  with 
the  Horse  Guards. 

In  indirect  correspondence  between 
equals,  letters  must  be  signed  "  general " 
or  "head  of  department/'  if  addressed 
to  a  general  or  head  of  department,  but 
two  generals  can  carry  on  a  correspond- 
ence through  their  staff. 

Staff  officers  communicating  with  each 
other  sign  their  own  name  without  "  By 
order." 

The  date  of  receipt  of  a  letter,  how 
disposed  of — transmitted,  granted,  re- 
fused— should  always  be  recorded. 

In  the  War  Office  there  is  a  special 
department  for  opening  and  registering 
letters. 

In  ordinary  divisions,  letters  are 
opened  by  persons  to  whom  they  are 
addressed.  All  letters  written  by  the 
general  should  be  initialed  in  the  register. 

All  letters  remain  permanently  with 
the  person  to  whom  they  are  addressed. 


unless  they  have  to  be  forwarded  to 
higher  authority.  Any  Horse  Guards 
letter  with  the  Adjutant-General's  or 
Quartermaster-General's  stamp  on  it  are 
to  be  returned  after  perusal  and  being 
acted  upon. 

All  papers  transmitted  for  information 
should  be  signed  or  initialed,  and  dated 
before  being  returned.  Superior  officers 
should  dispose  of  all  letters  they  can,  and 
only  forward  to  higher  authority  such  as 
require  to  be  taken  notice  of  by  such 
authority.  In  cases  of  absolute  necessity 
they  should  forward  their  own  opinion, 
and  all  other  opinions  and  correspondence 
that  bear  on  the  subject. 

In  every  office  there  should  be  the  fol* 
lowing  books : — 

Register  or  diary, 
Letter  books ; 

also  a  table  showing  returns  which 
have  to  be  received  and  made. 


Form  of  Register. 


No.* 


Date. 


Who  from. 


Subject. 


How  disposed  of. 


Sent  to. 


Date. 


Remarks. 


•  No.  for  farther  reference. 


Cknrronve  Sublimate-^Is  described  as 
'*  the  bichloride  of  mercury.  It  is  formed 
by  introducing  hot  mercury  into  chlorine 
gas ;  the  mercury  inflames,  and  the  bi- 
chloride is  formed.  There  are  other 
ways  of  preparing  it.  What  is  termed 
kyanising  is  applying  this  substance  to 
the  preservation  of  timber,  cordage,  sail, 
tent  cloths,  and  other  fabrics  from  decay 
by  mould,  or  the  ravages  of  insects. 
This  mode  of  preserving  the  articles 
nentioned  is  the  invention  of  Mr.  Eyan.'* 


CknTOgate,  To — A  mode  of  rendering 
sheet  iron  very  tenacious  and  durable. 
The  sheet  iron  is  coated  with  zinc,  and 
compressed  by  means  of  dies  into  plates. 
This  kind  of  iron  is  extensively  used  for 
roofing,  for  military  wagons,  boats,  &c. 

Conilet — ^A  suit  of  armour,  chiefly 
worn  by  pikemen.  The  word,  strictly 
speaking,  meant  only  that  part  covering 
the  body,  but  was  generally  nsed  to 
express  the  whole  suit,  including  head* 
piece  and  gorget;  the  back  and  breast, 
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with  shirts  of  iron  called  tapes  or  tapets, 
covering  the  thighs. 

CofMCks — ^A  people  inhabiting  those 
parts  of  the  Russian  empire  which  border 
on  the  northern  dominions  of  Tnrkey, 
Poland,  and  the  southern  confines  of 
Siberia.  Both  the  name  and  origin  of 
this  people  are  involved  in  great  un- 
certainty. They  seem  to  have  none  of 
the  national  characteristics  of  the  Rus- 
sians, and  are  probably  a  mixed  Cau- 
casian and  Tartar  race.  They  form  a 
aort*  of  independent  republic,  paying 
no  taxes  to  Russia,  but  cheerfully  con- 
tributing their  numerous  and  valuable 
contingent  of  men,  which  are  well 
known  as  the  most  harassing  light  troops 
that  ever  exercised  a  predatory  warfare 
in  the  train  of  any  army. 

Cottah — ^A  Madras  weight,  equal  to 
16  chuttacks. 

Ck>ttO!ii  Waste — ^The  refuse  cotton  col- 
lected in  cotton  mills.  It  is  used  for 
wiping  machinery,  and  should  be  put 
away  with  care  in  some  out  of  the  way 
place,  when  the  work  of  the  day  is  over, 
or  saturated  in  water  with  a  solution  of 
soda  and  boiled,  when  the  oil  will  be 
extracted.  In  its  oily  state  with  par- 
ticular oils,  such  as  vegetable  oils,  it 
is  liable  to  spontaneous  combustion,  and 
should  not  therefore  be  left  about.  It 
is  very  dangerous,  as  will  be  realised,  to 
leave  it  in  houses  where  gunpowder  is 
manufactured.  It  is  not  at  all  unlikely 
that  the  explosion  in  many  gunpowder 
houses,  the  reason  of  which  has  been 
unknown,  has  been  caused  from  cotton 
waste  containing  oil  having  been  left  in 
the  houses  at  night,  and  thus  ignited 
the-  building  or  buildings.  In  some  cot- 
ton waste  itself  there  are  the  elements  of 
fire. 

Ccnillart — ^A  military  instrument  of 
war  used  in  the  early  part  of  the  fifteenth 
ceatmry.  It  was  used  for  the  purpose 
of  casting  great  stones. 
.  ConneU  of  War — In  the  field  or  else- 
where, an  assembly  of  the  senior  officers 
</  the  army,  called  together  by  the 
•fficer  in  command,  to  concert  measures 
lor  the  future  conduct  of  affairs. 

CkranteifortB,  vide  Buttresses. 

Ommtexinuurd — In  fortification,  is  a 
reveted  work  consisting  of  a  narrow 
rampart  and  parapet,  parallel,  or  nearly 


so,  to  the  face  of  the  bastion  which  it 
covers,  and  which  must  be  destroyed 
before  the  bastion  can  be  breached ;  for, 
from  want  of  sufficient  breadth  in  the 
terreplein,  the  batteries  of  the  attacking 
party  cannot  effect  a  lodgement.  Counter- 
guards  are  sometimes  constructed  before 
the  salients  of  the  ravelins. 

Countermarch — ^A  change  by  wingS| 
companies,  and  sub-divisions,  whereby 
those  who  were  on  the  right  take  up  the 
ground  originally  occupied  by  the  left, 
and  vice  versa. 

Connterminei — Mines  or  galleries  ex- 
cavated by  the  defenders  of  a  fortress,  to 
intercept  the  mines  and  destroy  the 
works  of  the  besiegers. 

Conntergearp  —  In  fortification,  the 
revetment  of  the  ditch  forming  the 
support  of  the  covered  way,  opposite  the 
escarp. 

Ck>imter8carp  Oalleriei — In  fortifica- 
tions, are  galleries  formed  in  the  counter- 
scarp,to  provide  flank  defences  for  a  ditch. 
They  are  formed  of  stockade  work,  loop- 
holed  and  roofed  over  similar  to  a  capo- 
nier. The  entrance  to  the  gallery  should 
be  closed  by  a  strong-door.  Counterscarp 
galleries  should  be  placed  at  the  salient 
angles.  They  have  the  advantage  of  being 
quite  safe  tirom  the  enemy's  artillery 
iire,  but  are  difficult  to  communicate 
with,  and  much  isolated  from  the  rest  oi 
the  work. 

Coimtersigii — ^A  watchword  or  num- 
ber given  daily  in  time  of  war  by  the 
commander  of  an  army  to  the  force 
under  his  command,  in  order  that  friends 
may  be  distinguished  from  foes ;  it  is 
exchanged  between  guards,  and  entrusted 
to  those  employed  on  duty  in  guarding 
the  camp  or  garrison.  Before  the  enemy, 
the  countersign  must  be  given  by  every 
one  who  approaches  a  sentry's  post, 
otherwise  he  will  not  be  permitted  to 
pass. 

Conntervallation,  vide  Contravallation. 

Conp-de-main — Sudden  and  successful 
attack  on  any  position. 

Conp-d'oBil  (French) — A  glance,  a  pro- 
spect ;  its  military  signification  is  the  art 
of  distinguishing  at  first  sight  the  weak 
points  of  an  enemy's  position,  and  of  dis- 
cerning the  advantages  of  which  any 
given  space  of  country  is  susceptible. 

Court  of  Inqoiry — A  board  of  officers 
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(who  are  not  sworn)  assembled  by  any 
officer  in  command,  to  assist  him  in 
arriving  at  a  correct  conclusion  on  any 
subject  on  which  it  may  be  expedient 
for  him  to  be  thoroughly  informed.  Such 
a  court  has  no  power  to  administer  an 
oath,  except  when  convened  to  record  the 
illegal  absence  of  soldiers.  This  nature 
q£  court  is  not  to  be  considered  in  any 
light  as  a- judicial  body. 

Court-martial — ^A  military  tribunal 
appointed  under  the  provisions  of  the 
Mutiny  Act,  for  the  investigation  and 
punishment  of  all  offences  committed  by 
officers  and  soldiers.  There  are  several 
natures  of  courts-martial,  viz.  a  general, 
detached  general,  district  or  garrison, 
and  regimental ;  the  assembly  of  either 
of  which  depends  on  the  enormity  of  the 
offence  to  be  tried,  together  with  other 
attendant  circumstances.  On  a  march,  a 
detachment  court-martial  may  be  con- 
vened by  the  senior  officer  in  command. 
Formerly  there  was  such  a  court  as  a 
company's  court-martial,  composed  of 
soldiers  themselves  for  the  trial  of  offences 
committed  against  each  other,  but  they 
are  no  longer  permitted. 

Convre-faoe,  vide  Counterguard. 

Cover — Expresses  security  or  protec- 
tion; thus,  to  land  under  cover  of  the 
guns,  is  to  advance  offensively  against 
an  enemy  who  dares  not  approach  on 
account  of  the  fire  from  ships,  boats,  or 
batteries.  It  likewise  signifies  whatever 
renders  any  movement  imperceptible,  as 
under  cover  of  the  night,  under  cover  of 
a  wood,  &c.  This  term  is  also  given  to 
any  shelter,  such  as  ^^  shelter  trenches," 
which  troops  make  for  themselves  against 
the  fire  of  the  enemy.  Soldiers  standing 
one  behind  the  other  in  the  ranks  are 
said  to  cover  each  other. 

Covered  Way — ^In  fortification,  is  a 
space  about  30  feet  broad  from  the 
counterscarp  to  the  crest  of  the  glacis, 
and  completely  surrounding  the  body  of 
the  place  with  its  outworks,  thus  forming 
a  secure  road  of  communication  all  round 
the  fortress,  outside  the  ditch. 

Crab  Capstan — Consists  of  a  barrel  (in 
shape  the  frustrum  of  a  cone)  and  frame- 
work of  wood  and  iron,  by  which  the 
barrel  is  supported  in  a  vertical  position 
with  its  base  next  to  the  ground.  It  is 
/brnuJied  with  two  leverB,  called  capstan 


bars,  which  are  passed  through  mortises 
in  the  head,  and  by  means  of  which 
the  barrel  may  be  turned  about  on  its 
axis.  By  means  of  the  crab  capstan,  a 
few  men  acting  at  the  bars  can  move 
weights  which  would  be  far  beyond  their 
strength  if  applied  in  the  ordinary  man- 
ner. If  a  crab  capstan  cannot  be  pro- 
cured, the  windlass  of  a  gyn  may  be  used 
as  a  substitute,  the  cheeks  being  laid  on 
the  ground  and  secured  with  pickets ;  or 
a  temporary  capstan  may  be  rigged  np 
by  lashing  four  handspikes  to  the  spokes 
and  felloes  of  a  limber  wheel,  which 
is  turned  upon  the  pintail  of  the  dis- 
mounted limber. 

Cradle,  Gun — ^A  frame-work  of  wood 
placed  on  the  back  of  an  elephant  or 
mule  for  carrying  field  and  mountain- 
artillery  in  hill  countries.  An  elephant 
can  carry  1400  lbs.,  but  in  a  hilly 
country  his  load  should  not  exceed  1000 
lbs.  The  cradle  sent  with  the  7-pr. 
guns  of  150  lbs.  weight  to  Abyssinia  was 
of  wood;  it  was  formed  by  the  tree  of 
the  R.C.D.  pattern  saddle,  and  was  suit- 
able either  for  carrying  the  gun  or  its 
carriage  and  wheels.  Two  iron  cradles 
have  been  introduced  for  the  7-pr.,  224 
lbs.— one  to  carry  the  gun,  and  the  other 
the  carriage,  while  the  wheels  are  carried 
upon  wheel  arms  on  a  third  mnle. 
Each  cradle  is  fixed  to  the  saddle-tree, 
and  consists  of  a  simple  framework  of 
iron.  The  gun  cradle,  with  saddle-trees 
to  which  it  is  attached,  weighs  16}  lbs.,  and 
the  carriage  cradle  with  saddle-trees, 
16  lbs.  Q  Treatise  on  Military  Carriages,* 
1874.) 

Crane — ^A  piece  of  mechanism  nsuallj 
consisting  of  combinations  of  toothed 
wheels  and  pulleys,  by  means  of  which 
stores,  materials,  &c.,  are  lifted  from 
vessels  to  the  yard  or  wharves.  Cranes 
are  of  two  kinds,  fixed  and  movable.  In 
the  former,  they  are  much  more  efficient, 
as  greater  power,  by  the  interposition  of 
wheels,  axle  and  pulley,  can  be  applied. 
Fixed  cranes  at  wharves  are  generally 
made  to  revolve  on  a  centre,  so  that  toB 
goods  raised  can  be  brought  over  the 
wagon  or  place  of  reception  into  which 
they  are  to  be  deposited.  Small  cranes 
are  from  3  to  5  tons;  large  from  5  to 
40  tons  and  upwards,  that  is,  capable 
of  raising  these  weights. 
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Crank — In  machinery,  is  a  bend  in  an 
axle  by  which  a  reciprocating  motion  in 
a  rod  is  made  to  produce  a  revolving 
motion  of  an  axle  and  of  a  wheel,  which 
may  be  connected  with  it. 

Crater  of  a  Mine — ^Th«  cavity  formed 
in  the  ground  by  the  explosion  of  a 
charge  of  gunpowder,  gun-cotton,  or 
other  explosive  substance. 

Cremailleres — Indented  or  zigzag  out- 
lines, composed  of  faces  and  flanks  nearly 
perpendicular  to  one  another.  The  ad- 
vantage of  this  trace  is  that  it  is  easily 
applied  to  irregular  ground. 

Crenellated — Loop-holed. 

Crinidre,  or  Manifere — Small  plates  of 
armour  used  in  the  middle  ages  to  defend 
the  necks  of  war-horses. 

Cr088 — ^The  ensign  or  grand  standard 
borne  by  the  crusaders  in  the  Holy  Land. 
This  gave  rise  to  the  word  "  cross " 
being  given  to  the  superior  mark  of  dis- 
tinction termed  the  grand  cross  belong- 
ing to  certain  orders,  such  as  the  Bath, 
Star  of  India,  St.  Michael  and  St.  George. 

Cross-bow — A  hand  weapon  used  in 
the  early  days  of  English  history,  between 
the  twelfth  and  thirteenth  centuries. 
During  the  reign  of  Henry  V. — so  it  is 
stated  in  Lieut.-Colonel  Luard's  *  History 
of  the  Dress  of  the  British  Soldier  * — "  the 
oro8s-bow  was  a  complicated  and  ex- 
pensive weapon,  and  consequently  often 
carried  by  the  sons  of  knights,  who  were 
attended  by  one  of  their  fathers'  retainers, 
who  carried  the  pavise.  During  the 
reign  of  King  James  I.  a  cross-bow  man 
was  regarded  as  on  a  level  with  a  knight, 
a  distinction  in  those  days  of  great  im- 
portance." "  We  enact  that  no  knight's 
son  who  is  not  a  knight  himself,  or  a 
cross-bow  man,  shall  sit  at  table  with 
knights  or  their  ladies." 

"  In  the  reign  of  Henry  VII.  the  cross- 
bow consisted  of  two  kinds:  the  latch, 
with  its  wide  and  thick  bender  for 
quarrelSf  and  the  prodd  for  bullets.  To- 
wards the  close  of  his  reign,  Henry  Yll. 
forbade  the  use  of  the  cross-bow;  his 
object  being  to  induce  more  frequent 
practice  in  archery." 

The  cross-bow  appears  to  have  been 
of  earlier  origin  than  is  stated,  the 
Sicilians  and  Cretans  having  been  the 
originators.  It  is  also  said  that  it  had 
been  previously  introduced  into  England  j 


by  the  Saxons  at  the  time  of  Hengist  and 
Horsa,  about  a.d.  457. 

Cross-liftingf — A  term  used  in  artillery 
in  moving  a  gun  in  a  direction  nearly  ut 
right  angles  to  its  axis. 

Cronpidres —Armour  placed  on  the 
buttocks  and  haunches  of  war-horses  in 
the  middle  ages,  to  protect  them  against 
the  arms  of  the  adversary. 

Crow-bar — An  iron  bar,  used  as  a 
lever  to  move  heavy  weights. 

Crowning  the  Covered  Way — In  the 
attack  of  fortresses,  the  operation  of 
forming  lodgments  on  the  crest  of  the 
glacis.  This  is  sometimes  done  by  assault, 
or  by  systematic  approach.  Any  work  on 
fortification  will  explain  the  means  re- 
sorted to  in  carrying  out  either  attack. 

The  term  crowning  is  also  used  when 
troops  surmount  a  hill  or  any  obstacle, 
when  they  are  said  to  have  crowned  the 
hill  or  position. 

Crown-work,  vide  Horn-work. 

Crow's  Feet — Iron  balls  with  four 
spikes,  so  arranged  that  when  thrown  on 
the  ground,  one  spike  always  remains 
upright.  They  are  used  to  impede  the 
advance  of  troops,  more  particularly  of 
cavalry.  The  spikes  are  sometimes  cast 
without  a  ball,  and  sometime  thev  are 
simply  triangular  pieces  of  iron  with  the 
points  sharpened. 

Cmcible — A  melting  pot  used  in  the 
chemical  laboratory.  Small  crucibles, 
if  made  of  earthenware,  should  be  made 
to  stand  great  heat,  as  when  residuum  has 
to  be  burnt,  the  crucible  is  put  into  the 
fire  or  over  the  lamp.  Large  crucibles 
are  used  in  furnaces  for  melting  metals. 

Crasher  Ckinge — An  apparatus  used 
for  the  purpose  of  determining  the  pres- 
sure of  all  natures  of  powder  in  the 
barrel  of  a  gun.  For  a  description  of 
the  apparatus  and  its  use,  vide  *  Proceed- 
ings of  the  Royal  Artillery  Institution* 
for  November  1870. 

Crust — In  a  horse  the  iDternal  part  of 
his  foot  which  covers  the  more  sensitive 
parts,  and  to  which  the  shoe  is  imme- 
diately attached. 

Crystallisation — ^The  spontaneous   ar- 
rangement of  the  particles  of  solid  bodies 
in  regular  geometric  forms.     A  tendency 
to  such  an  arrangement  is  ^eTifexaWv  oXi- 
served  in  solids   wViicVi    axe    ^Ta^\x?iX\'^ 
deposited  from  a  state  oi  soVuWotl,  \»\V. 
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sometimes  in  those  which  have  condensed 
into  the  solid  from  the  gaseous  form,  or 
in  masses  solidified  after  fusion. 

Cmrass  (French  cwir,  leather) — ^The 
cuirass  was  originally  a  leather  gar- 
ment, capable  of  resisting  a  bullet.  In 
the  French  language,  cuirasse  means  a 
breast-plate,  and  is  known  as  a  piece  of 
defensive  armour  covering  the  body  from 
the  neck  to  the  waist.  The  household 
troops  (cavalry)  wear  the  cuirass  at  the 
present  day.  For  a  time,  after  the  cam- 
paign in  the  Netherlands,  the  cuirass  was 
set  aside  as  cumbersome  and  inconvenient, 
but  was  resumed  on  the  coronation  of 
George    IV. 

It  has  been  urged  that  in  consequence 
of  modern  inventions  the  cuirass  is  solely 
fit  to  adorn  a  museum  of  antiquities. 
The  contrary  has  been  proved  on  the 
field  of  battle.  At  the  battle  of  Worth 
during  the  Franco-Prussian  war,  the 
French  cuirassiers  derived  great  security 
from  the  cuirass.  A  French  officer  thus 
describes  the  value : — "  Like  the  noise  of 
hail  on  window  panes,  was  heard  the 
sound  of  the  bullets  on  the  defensive 
armour,  but  no  cuirass  was  pierced,  and 
cuirassiers  were  seen  in  large  numbers 
dismounted,  but  unwounded." 

Cuirassiers — Heavy  cavalry,  still  kept 
up  in  some  of  the  continental  armies. 
There  has  been  no  such  regiment  in  the 
British  army  since  the  Revolution  in 
France,  though  the  Life  Guards  and 
Blues  may  be  so  called,  as  they  wear  the 
cuirass. 

Cnissards,  or  Cnisses — Strips  of  iron 
rivetted  together,  in  the  days  of  body 
armour,  for  the  protection  of  the  thighs. 

Cnl-de-sac — A  place  where  troops  are 
enclosed,  and  at  the  mercy  of  the  enemy. 

Cnlminatioii — In  astronomy,  is  the 
act  of  coming  to  the  meridian  in  the 
case  of  any  star  or  planet,  when  it  at- 
tains on  any  given  day  its  greatest  alti- 
tude in  the  heavens. 

Cnlverin — Ancient  name  of  a  gun ;  it 
was  at  first  the  lightest  and  shortest,  but 
afterwards  the  longest  and  heaviest,  gun. 

Cunette — A  narrow  dry  or  wet  ditch 
in  the  middle  of  the  dry  ditch  of  a  fort. 
It  acts  as  a  drain,  and,  when  filled  with 
water,  as  an  obstacle  to  an  attacking 
force.  It  is  generally  about  16  feet  wide 
and  6  feet  deep. 


Cupola — ^A  revolving  shot-proof  turret, 
formed  of  strong  timbers,  and  cased  with 
massive  iron  plates  of  12  and  14  inches 
thick.  In  some  systems  of  cupolas  the 
tower  is  erected  on  a  base  which  is  made 
to  turn  on  its  vcentre  by  means  of  steam 
power.  Within  the  turret,  heavy  ord- 
nance is  placed,  and  fired  through  open- 
ings made  in  the  sides. 

The  term  cupola  is  also  applied  to  a 
blast-furnace  in  which  iron  is  melted. 
It  consists  of  a  cast-iron  cylinder,  lined 
with  sand  or  fire  bricks,  with  openings 
at  various  heights  in  the  side,  for  ad- 
mitting the  blast  pipe  where  it  is  wanted. 
Near  the  bottom  is  an  opening  for  letting 
out  the  liquid  metal.  The  furnace  is 
first  filled  with  ignited  coke,  and  as  this 
begins  to  sink,  alternate  charges  of  coke 
and  pig-iron  are  thrown  in  every  ten  or 
fifteen  minutes. 

Cups,  Tin — Used  with  heavy  breech- 
loading  guns,  and  serve,  in  conjunction 
with  the  vent  piece,  to  seal  more  effectu- 
ally the  powder  chamber,  and  to  prevent 
the  escape  of  gas,  which  is  very  de- 
structive to  the  angular  face  of  the  veut 
piece.  The  cup  is  placed  between  the 
end  of  the  cartridge  and  vent  piece.  A 
small  hole  in  it  serves  both  for  the 
passage  of  the  vent  fire,  and  also  for  the 
cup  being  easily  placed  in  position.  There 
are  two  sizes  of  tin  cups,  the  low-  and 
high-gauge.  Low-gauge  cups  are  only 
required  for  guns  with  iron  breech  bushes. 
The  cup  should  be  drawn  out  to  the  rear 
by  means  of  a  hook.  « 

Curb,  Gunpowder — ^A  funnel-shaped 
iron  border  standing  out  from  the  incor- 
porating bed  of  a  gunpowder  mill  at  an 
angle  of  45  degrees,  and  2  feet  high, 
serving  to  keep  the  charge  in  the  bed, 
and  all  extraneous  matter  out  of  it. 

The  word  (Mrh  is  understood  in  con- 
junction with  a  horse's  bridle.  The  name 
is  also  given'  to  an  enlargement  on  the 
back  of  a  horse. 

Curry  Comb — ^An  iron  instrument  or 
comb  used  in  cleaning  a  horse.  This 
instrument  should  never  be  applied  below 
the  knee,  as  it  is  calculated  to  injure  the 
back  sinew. 

Curtain — In  fortification,  the  line  of 
rampart  that  joins  the  flanks  of  two 
bastions  together. 

Curtain     Angle  —  In     fortification, 
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the  angle  formed  by  the  meeting  of  the 
flank  and  the  cnrtain. 

Curtains,  Onn — ^Targets  nsed  by  artil- 
lery at  practice,  and  usually  made  of 
coarse  canvas. 

Curve— In  gunnery,  the  line  described 
by  a  projectile  in  its  course,  termed  the 
trajectory,  which,  being  acted  upon  by 
gravity,  does  not  move  on  in  a  horizontal 
or  straight  line,  but  inclines  or  bends 
towards  the  earth. 

Curve  Line — ^A  line  which  is  neither 
straight  nor  composed  of  straight  lines. 
Of  special  curves,  that  described  by  a 
projectile  is  the  only  one  that  need  be 
considered  here  in  connection  with  gun- 
nery. It  is  called  the  trajectory,  and 
approximates  closely  to  a  parabola. 

Curved  Pire — When  a  projectile  is 
fired  so  as  just  to  clear  an  interposing 
cover,  and  then  descend  upon  the  object, 
the  line  of  fire  being  perpendicular,  or 
nearly  so,  to  the  front  of  troops  or 
works  to  be  destroyed, — such  practice 
is  termed  curved  jire,  in  order  to  dis- 
tinguish it  from  ricochet.  This  kind 
of  fire  has  been  long  employed  to  dis- 
lodge troops  posted  behind  cover,  by 
firing  common  shells  from  guns  or  how- 
itzers. Smaller  charges  and  higher 
angles  would,  as  in  ricochet,  be  required 
than  for  ordinary  direct  fire.  In  the 
'  Royal  Artillery  Institution  Papers,'  vol. 
YuL  of  1873,  it  is  shown  in  a  paper  by 
Captain  Clarke,  R.A.,  that  the  employ- 
ment of  curved  fire  at  the  siege  of 
Strasbnrg  by  the  Prussian^,  during  the 
Franco-Prussian  war,  was  very  successful, 
a  hidden  escarp,  at  a  range  of  910  yards, 
having  been  breached  with  a  6-inch 
B.L.R.  gun,  with  a  charge  of  powder  ^ 
the  weight  of  the  projectile  fired,  which 
was  60  lbs. 

At  Shoeburyness,  the  same  nature  of 
fire  has  been  carried  on  with  a  64-pr. 
B.L.R.  gun,  the  calibre  of  which  was  6*4 
inches,  with  a  charge  of  j^  the  shell's 
weight,  at  which  a  range  of  900  yards 
was  obtained  with  an  elevation  of  15°, 
while  the  Prussian  elevation  was  only, 
so  it  is  stated,  7f . 

The  64-pr.  B.L.R.  gun  is  no  longer  a 
riege  train  gun.    An  8-inch  rifled  how- 
itzer, throwing  a  shell  of  180  lbs.,  has 
been  introduced  into  the  service,  and  in  , 
its  practice  has  fnlSUed  the  conditions  I 


under  which  the  breaches  were  made  at 
Straisburg. 

In  the  breaching  of  a  hidden  revet- 
ment. Lieutenant  L.  Clayton,  U.A.,  in  his 
prize  essay  of  1873,  on  the  "Principles 
which  Regulate  the  Efficiency  of  Artillery 
Projectiles,"  writes  as  follows : — "We  will 
now  consider  the  conditions  under  which 
a  hidden  revetment  may  be  successfully 
breached  bv  curved  fire. 

"  The  object  to  be  gained  is  that  the 
projectile  should  graze  the  crest  of  the 
covering  work,  and  strike  the  scarp  wall 
at  the  desired  point  with  the  maximum 
of  energy.  The  first  thing  to  be  done  is 
to  decide  upon  the  gun  and  projectile  to 
be  employed. 

"  It  is  required  that  a  projectile  should 
strike  the  revetment  at  a  considerable 
angle  of  descent,  with  sufficient  energy 
to  destroy  the  masonry.  Now,  in  order 
that  a  considerable  angle  of  descent  may 
be  obtained  at  a  moderate  range  Cfrom 
1000  to  1500  yards),  it  is  necessary  that 
the  remaining  velocity  should  be  low ; 
and  this  may  be  obtained  in  two  ways — 
by  a  projectile  that  has  been  fired  origin- 
ally with  a  comparatively  high  velocity, 
and  has  lost  it  rapidly ;  or  by  a  projectile 
that  has  been  fired  originally  with  a 
lower  velocity  and  a  higher  elevation, 
but  has  not  lost  its  velocity  so  quickly. 

"  If  the  projectile  has  the  same  weight 
in  both  cases,  the  first  result  would  be 
obtained  by  a  short  shell  of  large  calibre, 
the  second  by  a  long  shell  of  smaller 
calibre,  the  resistance  of  the  air  having  a 
greater  effect  on  the  former  than  the 
latter.  The  question  is.  Which  of  the 
two  systems  would  be  preferable  ?  ** 

The  whole  subject  is  very  well  dis- 
cussed in  the  essay,  and  Lieutenant 
Clayton  seems  to  think  "  that  the  gun 
and  projectile  chosen  for  breaching 
batteries  should,  for  a  certain  weight  of 
projectile,  have  the  smallest  calibre  con- 
sistent with  accuracy  of  flight  of  the 
projectile,  with  the  charge  necessary  to 
obtain  the  required  angle  of  descent  at 
the  average  range  of  breaching  batteries, 
and  consistent  with  a  sufficient  capacity 
for  bursting  charge." 

Curvilinear  —  Consisting  of  curved 
lines. 

Catlass    (French    contel   or    coute\a«, 
whence  catlass) — A  bxoad  curve^i  s^ot^. 
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about  3  feet  long,  used  by  sailors.  It 
was  originally  a  military  knife  intro- 
duced in  the  reign  of  Edward  I.,  a.d. 
1272-1307. 

Cutters — Implements  used  in  work- 
shops, also  in  foundries  in  boring  ord- 
nance. They  are  classed  under  several 
heads  according  to  the  work  they  are 
required  to  perform. 

Cylinder — A  solid  figure  generated 
by  the  revolution  of  a  rectangle  about 
one  of  its  sides,  which  remains  fixed. 

Cylinder  Gauge — An  instrument  used 
for  gauging  the  dimensions  of  the  barrel 
of  a  smooth-bore  gun.  The  gauge 
must  pass  to  the  bottom  of  the  cylin- 
drical part  of  the  bore ;  if  it  does  not  go 
freely  to  the  bottom,  the  bore  is  too 
small ;  but  if  it  goes  down,  the  bore  may 
still  be  too  large  and  irregular  in  its 
dimensions.  To  ascertain  this,  the  "  star 
gauge"  is  used.  A  cylinder  gauge  is 
turned  to  the  exact  minimum  or  true 
diameter  of  the  bore  for  each  calibre. 
This  cylinder  is  hollow,  of  wrought  or 
cast  iron,  and  its  length  is  equal  to  its 
diameter.  It  has  cross-heads  at  right 
angles  to  each  other,  one  with  a  smooth 
hole  of  the  same  diameter  as  the  cylinder 
staff,  the  other  tapped  for  the  screw  of 
the  staff  socket. 

Cylinders,  Iron — Cylinders  specially 
used  for  the  conveyance  of  ammunition  by 
rail.  They  hold  either  half-  or  quarter- 
barrels  of  powder  or  ammunition. 

Cylinders,  Zinc — Cylinders  constructed 
for  holding  the  cartridges  of  the  Wool- 
wich guns.  Each  cylinder  holds  one  car- 
tridge. They  not  only  act  as  cases  in  the 
magazine,  but  also  serve  to  bring  the 
cartridge  up  to  the  gun.  Each  heavy 
gun  has  two  cylinders,  one  for  the  bat- 
tering and  one  for  the  full  charge,  which 
will  contain  either  P.  or  R.L.G.  cartridges. 


D. 


Dagger — A  short  sword  or  long  knife. 
This  weapon  is  of  very  ancient  date.  It 
was  in  common  use  amongst  the  early 
Britons,  during  the  ancient  British  period, 
55  years  B.C.,  and  it  appears  to  have 
been  in  universal  use  through  succeeding 
ceaturios,  when  in  the  reign  of  Charles 


II.  a  double  use  was  made  of  the  dagger, 
in  the  infantry  soldier  sticking  it  in  the 
muzzle  of  his  firelock  to  serve  as  a  pike. 
This  was  doubtless  the  origin  of  the 
bayonet. 

Dahlgren  Oun — ^A  gun  invented  by 
the  late  Admiral  Dahlgren,  of  the  U.  S. 
navy.  In  appearance,  the  gun  is  not 
unlike  the  shape  of  a  soda-water  bottle. 
In  this  gun  every  projection  that  can  be 
dispensed  with  is  suppressed,  and  the 
exterior  form  is  produced  by  a  continu- 
ously curved  line,  no  angular  points 
being  formed  by  suddenly  changing  the 
diameter  at  the  different  points  along 
the  piece.  The  U.  S.  navy  guns  of  this 
pattern  are  the  9-inch,  10-inch,  and  11- 
inch  shell  guns.  With  reference  to  this 
nature  of  gun,  it  is  stated  that  the  expe- 
rience gained  during  the  "  rebellion  "  in 
the  United  States  was  sufficient  to  show 
that  smooth-bore  guns  were  no  match 
for  armour.  The  Dahlgren  11-inch  was 
once  a  formidable  gun  on  the  seas,  but 
is  now  "  robbed  of  its  power." 

Dam  —  An    impediment    formed    of 
stones,  gravel,  and  earth,  thrown  across 
a  stream  of  water,  by  which,  when  re-  • 
quired,  it  is  made  to  overflow  its  banks,  in 
order  to  inundate  the  adjacent  country. 

Damages,  Barrack  —  Is  the  injury 
done  to  government  property  in  the 
barracks  lately  occupied  by  a  regiment. 
Fair  wear  and  tear  is  permitted,  but  any 
undue  breakage  comes  under  the  head  ^ 
injury  committed  by  the  regiment  which 
has  just  been  relieved.  These  damages 
have  to  be  made  good,  if  good  cause  itf 
not  shown  why  they  should  not  be,  by 
the  individual  company  or  regiment 
which  commits  them.  (  Vide  Queen's  Re- 
gulations for  the  steps  to  be  taken  to 
recover  the  loss  caused.) 

Dammer — ^A  resinous  substance  found 
in  many  parts  of  India ;  it  exudes  from 
different  kinds  of  trees.  That  used  in 
Bengal  is  yielded  by  the  Shorea  ro- 
buatOf  or  the  sSl  tree.  There  are  three 
kinds,  the  white,  black,  and  coarse  dam- 
mer, which 'appear  to  resemble  the  resin 
obtained  from  the  pine.  It  is  in  very 
general  use  throughout  Eastern  and 
Southern  Asia.  In  arsenals  it  is  used  to 
protect  packages,  &c.,  which  are  likely  to 
be  exposed  to  damp  or  wet  in  transit. 

Dart — ^A  lance  thrown  by  the  hand 
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This  weapon  is  only  known  in  ancient 
military  history. 

Day,  Apparent  Solar — As  described  in 
Milner's  *  Astronomical  Atlas/  "is  the 
time  included  between  the  centre  of  the 
sun  leaving  the  meridian  of  any  place  to 
its  return  to  the  same  meridian  again. 
it  varies  continually  in  length,  owing  to 
the  unequal  motion  of  the  earth  in  its 
orbit,  and  the  obliquity  of  the  ecliptic, 
being  sometimes  more  and  sometimes 
less  than  24  hours/'  Artificial  day  is 
"the  time  between  sunrise  and  sunset, 
which  varies  with  the  latitude  of  places." 
Astronomical  day  is  "the  time  reckoned 
from  noon  to  noon,  and  consisting  of  the 
same  length  of  24  hours  in  all  latitudes, 
called  a  natural  day."  Mean  solar 
day  is  "  the  time  which  would  elapse 
between  consecutive  returns  of  the  sun 
to  the  meridian  of  any  place,  if  moving 
in  the  plane  of  the  equator  with  an 
equable  motion.  It  is  the  mean  of  the 
true  solar  days  throughout  the  year,  and 
consists  of  24  hours  as  measured  by  a 
time-piece,  which,  on  some  days  of  the 
year,  is  as  much  faster  than  the  sun-dial 
as  on  other  days  the  sun-dial  is  faster 
than  the  time-piece."  Sidereal  day 
is  "  the  time  which  elapses  between  con- 
secutive returns  of  any  fixed  stars  to  the 
same  meridian,  or,  in  other  words,  the 
period  which  the  earth  takes  to  accom- 
plish one  rotation  on  its  axis.  This 
period  is  unvarying  and  immutable — 23 
hours  56  minutes  4  seconds,  which  would 
always  be  the  length  of  the  solar  day  if 
the  earth  stood  still  in  space,  and  only 
tamed  upon  its  axis." 

Bay-book  —  In  keeping  accounts, 
whether  of  a  private,  commercial,  or 
military  nature,  such  a  book  is  indis- 
pensable. As  its  name  indicates,  it  is  a 
book  in  which  daily  transactions  are 
inserted,  to  be  subsequently  entered  in 
a  ledger.  It  is  a  book  recommended,  in 
the  accounts  of  a  company,  to  be  kept  by 
the  pay-sergeant.  In  all  manufacturing 
and  other  establishments,  stores  issued  and 
received  are  entered  in  the  day-book. 

Dead-head — In  foundry,  the  mass  of 
metal  in  excess  of  the  gun's  length, 
or  any  other  casting.  It  serves  to  re- 
place the  diminution  or  contraction  of 
balk  which  takes  place  in  the  cooling 
of  the  metal^  also  to  add  solidity  and  j 


compactness  to  the  piece.  In  the  cast- 
ing of  guns,  the  longer  the  dead-head  the 
better.  Before  the  piece  is  bore<l  out, 
the  dead-head  is  cut  off,  and  remelted 
with  subsequent  castings. 

Deblai  —  In  fortification,  earth  ex- 
cavated from  the  ditch  to  form  the 
remhlai. 

Debouch,  To  — ^To  march  out  of  a 
defile,  or  narrow  pass,  or  from  a  wood, 
village,  &c. 

Debrlfl — Ruins  of  a  building  or  town 
which  has  been  sacked ;  broken  remains 
of  an  army  after  defeat. 

Decamp,  To — ^To  quit  any  place  or  posi- 
tion in  an  unexpected  manner. 

Decimate,  To — ^This  term  is  explained 
by  Major  Knollys,  in  his  'Handy  Dic- 
tionary of  Military  Terms,*  as  follows: — 
**  To  punish  troops  who  have  shown 
cowardice,  by  executing  every  tenth 
man,  the  sufferers  being  fixed  upon  by 
lot.  This  is  an  old  and  obsolete  punish- 
ment." 

Defaulter — A  soldier  sentenced  to  con- 
finement to  barracks  for  some  militarv 
offence. 

Defaulter  Book  —  A  book  in  which 
the  record  of  crimes  committed  by  sol- 
diers is  entered.  There  are  two  de- 
faulter books  in  a  regiment,  the  com- 
pany and  the  regimental.  In  the  former 
all  offences  of  whatever  description  com- 
mitted by  non-commissioned  officers  and 
soldiers,  whether  punishment  may  have 
been  awarded  or  not,  and  every  act  of 
drunkenness  committed  by  a  soldier,  are 
inserted.  Cases  of  absence,  which  may 
be  considered  equivalent  to  drunkenness, 
are  not  to  be  so  numbered,  but  in  lieu 
thereof  the  letter  D  is  to  be  inserted 
in  red  ink  opposite  every  such  case,  by 
the  officer  commanding  the  company. 
All  offences  are  to  be  inserted  in  the 
officer's  own  Jiandwriting.  In  the  latter, 
or  regimental  defaulter  book,  all  punish- 
ments awarded  by  the  commanding  officer 
of  the  regiment,  or  by  courts-martial, 
are  inserted.  In  this  book  also  all 
offences  are  to  be  entered  for  which  a 
punishment  exceeding  7  days'  confine- 
ment to  barracks  has  been  awarded. 

Defeat — The  rout  or  destruction  of  axL 
army  by  an  enemy. 

Defence — ^The    means  lesoxtei^  to   ol 
defending  oneself  against  t^ft  a.tt?*.c\L  oi 
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au  enemy.  In  fortification  it  is  the  art 
of  protecting  or  strengthening  all  works 
liable  to  attack,  whether  in  permanent 
or  field  works.  In  the  former,  which 
relates  to  fortresses,  such  means  are  used, 
when  the  siege  of  the  place  is  antici- 
pated, to  strengthen  all  fronts  which  are 
likely  to  be  attacked,  and  in  seeing  that 
the  armament  of  the  fortress  is  to  the 
extent  required  for  successfully  resisting 
the  besiegers.  In  field  works,  the  de- 
fensive arrangements  made  for  their  pro- 
tection will  depend  on  the  nature  of 
works  or  positions  to  be  defended.  Much 
must  be  left  to  the  ingenuity  of  the 
commander  of  the  post.  Everything 
that  hand  caU  be  put  on  comes  in  for 
tlie  defence  of  buildings,  hedges,  and 
walls.  Any  work  on  fortification  will 
explain  the  general  mode  of  defence  used 
under  such  circumstances,  and  it  is  very 
necessary  that  all  officers  should  be  so 
instructed  as  to  be  able,  when  in  command 
of  an  outpost,  to  put  it  into  a  state  of 
defence. 

In  the  work  entitled  ^Instruction  in 
Fortification,  &c.,  at  the  Royal  Mili- 
tary Academy,  Woolwich,'  the  following 
is  stated  to  fulfil  the  conditions  of  all 
works  of  defence : — 


it 


1st.  They  should  afford  cover  to  the 
defenders  from  the  projectiles  of 
the  enemy. 

"  2ndly.  They  should  permit  the  de- 
fenders to  use  their  own  weapons 
with  the  greatest  effect  upon  the 
enemy,  from  the  moment  that 
he  comes  within  range  until  his 
arrival  at  the  crest  of  the  de- 
fenders' works.- 

"  3rdly.  They  should  present  obstacles 
to  the  advance  of  the  enemy,  so  as 
to  check  him  under  the  fire  from 
the  work  or  works,  and  prevent 
him  closing  with  the  defenders." 

Defence,  Flank,  vide  Flank. 

Defilading^  —  In  fortification,  is  the 
}»roper  arrangement  of  works  and  the 
determination  of  the  height  of  the  para- 
pets, in  order  to  give  proper  cover  to  the 
defenders  and  to  parry  the  effects  of 
commanding  ground.  Works  were  for- 
merly defiladed  against  musketry,  within 
400 yards;  and  against  artillery,  within 
.1200  yards  or  upwards.     This  was  the 


distance  with  smooth-bore  arms,  but  in 
the  future  it  will  doubtless  be  modified 
in  consequence  of  the  increased  range  of 
rifled  arms. 

Defile — ^A  narrow  passage  or  road,  in 
marching  through  which  the  troops  can 
present  only  a  small  front.  If  artillery, 
on  its  march,  is  unaccompanied  with  any 
other  troops,  and  is  opposed  by  such  an 
obstacle  as  a  defile,  or  a  steep  ascent  in 
mountain  passes,  &c.,  the  head  of  the 
column  must  endeavour  to  pass  it  rapid- 
ly,  and  the  drivers  of  the  succeeding 
carriages  should  be  warned  of  it,  that 
they  may  be  attentive  to  keep  their 
distances  and  ranks.  In  time  of  war, 
neither  artillery  nor  cavalry  would  be 
permitted  to  enter  a  defile  until  it  had 
been  first  explored  and  its  flanks  secured 
by  infantry. 

Deflagration — ^A  chemical  term :  it  is 
understood  to  mean  every  process  of 
decomposition  attended  with  noise  or 
detonation. 

Deflection  of  a  Projectile — ^Is  the  dis* 
tance  of  the  trajectory  to  the  right  or 
left  of  the  line  of  fire  measured  perpen- 
dicularly.   (  Vide  Deviation.) 

Degree— The  360th  part  of  the  dr 
cumference  of  a  circle ;  60  geographical 
miles. 

Deliquescence — ^The  power  that  cer- 
tain salts  have  of  attracting  moistore 
and  dissolving  into  water.  Saltpetre  has 
generally  many  deliquescent  and  impure 
salts  in  it,  which  in  the  process  of  refin- 
ing it  is  freed  from  before  being  used 
for  gunpowder  purposes. 

Demi-bastion — ^In  fortification,  a  work 
which  has  one  face  and  one  flank  cut  off 
by  the  capital. 

Demi-lnne — In  fortification,  a  work 
having  two  faces  forming  a  salient  angle 
towards  the  country,  and  covering  the 
curtain  connecting  the  shoulders  of  the 
adjoining  bastions.  A  ravelin  is  a  demi- 
lune. 

Demolition  of  Artillery — ^The  destruc- 
tion of  ordnance  by  artificial  or  other 
means.  This  is  performed,  if  the  gnn  be 
an  iron  one,  by  half  filling  the  piece  with 
powder,  and  jamming  in  one  or  two  shot 
with  stones,  bits  of  iron,  &c. ;  over  this 
a  complete  tamping  with  stones  and 
earth  till  the  bore  is  filled.  To  break  off 
the  tTnnnions  \&  not  always  an  infallible 
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mode  of  destroying  ordnance,  as  they  can 
still  be  fired  from  the  ground.     When 
time  admits  of  only  partially  crippling 
guns,  by  removing  one  of  the  trunnions, 
it    is  best  done  by   laying  the  end   of 
the   trunnion  on  a  block  of  wood,  the 
blow  being  given  by  a  sledge  hammer, 
or  (if  that   be  not  at  hand)  by  heavy 
shot.      A    gun    may    be    destroyed    by 
firing  a  shot  at  it  behind  one  of  the 
trunnions,    which,    if    it    should    not 
break  it,  would  render  it  unsafe.    The 
first    method,  however,    particularly  if 
the   muzzle    is    partly    buried   in    the 
ground,  will  be  found  certain  to  burst 
the  gun.    To  render  bronze   guns   un- 
serviceable, fire  a  shot  into  them  from 
some  other  piece,  behind  the  trunnions, 
which   vnll  prevent    the  possibility  of 
their  being  used  again. 

Demolition  of  Works — The  destruc- 
tion or  razing  to  the  ground  of  a  fortified 
or  other  work.    When  there  is  time,  this 
operation  is  performed  by  mining  or  blast- 
ing, in  which  gunpowder,  gun-cotton,  dy- 
namite, or  any  other  explosive  compound, 
may  be  used.     '^  In  demolishing  a  revet- 
ment wall,  shafts  should  be  sunk  along 
the  back  at  certain  intervals  (usually  two 
or   three  lines    of  least  resistance),  the 
charge  being  placed  within  two  or  three 
feet  of  the  bottom.     These  charges   are 
all  fired  simultaneously  by  a  proper  ar- 
rangement of  the  hoses,  or  by  an  electric 
battery.     If  a  house,  such  as  a  magazine, 
block-house,  &c.,  has  to  be  demolished,  it 
would  be  done  by  blasting.     In  this  case, 
blast-holes,  having  an  inclination  down- 
wards, are  bored  in  the  walls  at  two-  or 
three-line  intervals  as  before.     When  the 
charges   are   required  to  be  large,  it  is 
customary  to  bore  the  holes  crossing  each 
other  in  the  shape  of  the  letter  Y  or  X. 
When  there  is  very  little  time,  and  the 
work  has  to  be  done  hastily,  the  demo- 
lition is  performed  by  firing  large  charges 
of  powder,  placed  in  the  most  effective 
manner.    In  a  bridge,  for  instance,  a  large 
charge  placed  over  the  crown  of  an  arch, 
the    roadway    having     been    previously 
picked  up,  would  cause  certain  demoli- 
tion ;  or  in  a  building,  two  or  three  large 
charges  placed  against  the  walls  in  the 
rooms,  the  doors  and  windows  being  shut, 
would  destroy  the  house.*'    (Vide  Ap' 
pendix  H.) 


Demonstration — A  term  used  in  mili- 
tary operations  signifying  a  feint  on  the 
part  of  the  enemy  or  the  opposing  army, 
when  some  manoeuvre  or  attack  is  to  be 
undertaken  in  an  opposite  direction  to 
that  intended,  whereby  the  attention  of 
the  enemy  is  drawn  off  from  the  real 
attack.     Such  oflen  occurs  in  warfare. 

Densimeter — An  instrument  for  deter- 
mining in  mercury  the  specific  gravity  of 
the  grains  of  gunpowder.  The  one  in 
general  use  in  gunpowder  factories  was 
invented  some  years  ago  by  Colonels 
Malet  and  Barth^lemy  Bianchi,  of  the 
French  artillery.  Before  the  introduc- 
tion of  this  instrument,  the  density  of 
powder  was  arrived  at  by  the  immersion 
of  the  grain  into  liquids,  such  as  turpen- 
tine, alcohol,  &c.,  but  no  method  has 
proved  so  accurate  or  satisfactory  as 
taking  the  density  in  mercury. 

The  mode  of  taking  the  density  is  as 
follows.  First  exhaust  the  air  within 
the  globe  or  receiver ;  fill  it  with  mer- 
cury, weigh  it,  and  empty  the  globe. 
Then  take  100  grammes  of  powder,  which 
is  the  usual  quantity  employed,  and  intro- 
duce it  into  the  globe.  Exhaust  the  air 
again,  and  admit  as  much  mercuiy  as 
the  globe  will  now  contain ;  weigh  this, 
and  note  down  each  weighing,  viz.  the 
globe  filled  with  mercury  and  the  globe 
filled  with  mercury  and  powder.  Having 
accomplished  this,  proceed  by  the  follow- 
ing formula  to  find  the  actual  density 
of  the  powder : 

D  X  100 
^~(P'-P)-|-100 

Where  D  =  specific  gravity  of  mercury, 
which  is  found  from  a  table  of  specific 
gravities  of  mercury  at  different  tem- 
peratures ; 

P  =  weight  of  globe  filled  with  mer- 
cury and  powder ; 

P'= weight  of  globe  filled  with  mer- 
cury alone ; 

100= weight  of  powder  used. 

The  following  is  an  example  : 

Grammes. 
Globe  and  mercury  only    ...  4190 

Globe  with  powder  and  mercury    3495 

Temperature  at  the  tim^  oi  ^^x^vii^ 
the  mercury  60°  Fahx.,  coiiSft(\u«ii\.  s^<i- 
/  cific  gravity  13*59. 
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Then 


13-59x100  1359 

4190-3495+100"  795 


=  1-709 


density  required. 

Density-^The  density  of  a  body  indi- 
cates the  quantity  of  matter  in  it  under 
a  given  bulk,  and  is  synonymous  with 
the  term  "  specific  gravity." 

In  the  manufacture  of  gunpowder  it  is 
very  necessary  to  attend  to  the  density, 
as  so  much  depends  upon  this  all-import- 
ant point  in  regulating  the  uniformity, 
time  of  burning,  and  strength  of  the 
powder.  Experience  has  shown  the  den- 
sity, most  likely,  under  certain  circum- 
stances, to  produce  a  good  result  in  the 
different  natures  of  powder  manufac- 
tured, both  as  regards  their  action  upon 
the  velocity  of  the  shot  and  the  pressure 
upon  the  gun.  A  large-grained  dense 
powder  burns  slower  than  a  small- 
grained  powder  of  low  density,  and  tends 
to  preserve  the  gun  better,  as  it  does 
not  throw  such  a  strain  upon  it;  hence 
the  reason  that  P.  powder,  which  is  a 
large-grained  and^  dense  powder,  is  used 
with  all  large  ordnance. 

Depaxtments,  Civil,  vide  Civil  Depart- 
ments. 

Deploy,  To^ — Literally  to  open,  to  ex- 
tend. The  term  is  used  in  the  forma- 
tion of  a  body  of  troops  from  column 
into  line,  or  when  it  is  required  to 
extend  the  front  of  an  army  or  body  of 
troops. 

Depot — A  place  of  receipt  and  issue  of 
commissariat  and  ordnance  stores  when 
the  main  magazines  and  arsenals  are  at 
too  great  a  distance  to  be  drawn  directly 
upon  by  an  army.  In  small  garrisons  in 
India,  depots  are  usually  in  charge  of 
warrant  officers  of  the  above  depart- 
ments.    ( 1  ide  Magazines.) 

The  name  is  also  given  to  a  company 
left  in  England  on  a  regiment  proceeding 
on  foreign  service.  The  depot  is  attached 
in  the  case  of  second  battalions  of  regi- 
ments to  the  battalion  at  home,  or  if 
both  battalions  are  on  foreign  service, 
to  a  brigade  depot  of  the  sub-district  to 
which  the  regiments  are  linked.  Re- 
cruits and  men  unable  to  proceed  abroad 
are  attached  to  the  depot,  and  subse- 
quently drafted  off  to  their  regiments. 

Depot,  Army  Clothing — ^A  government 
establisbmeDt  at  Pimlico  which  furnishes 


the  army  with  its  regimental  clothing. 
It  also  instructs  certain  soldiers  in  the 
art  of  tailoring. 

Depot,  Brigade,  vide  Brigade  Depot. 

Depot,  Cavalry,  vide  Cavalry  Depot. 

Depression  Carriage — ^A  garrison  car- 
riage which  admits  of  a  depression  of 
30°,  Such  carriages  are  required  for  ser- 
vice at  Gibraltar,  where  a  great  amount 
of  depression  has  to  be  given  to  many  of 
the  guns  in  the  batteries. 

Depth — In  military  evolutions,  applied 
to  the  space  taken  up  by  troops  in  co- 
lumn. Also  the  actual  number  of  yards 
in  depth  taken  up  by  regiments,  brigades, 
&c.,  marching  along  a  road  in  perfect 
order.  (  Vide  'The  Soldier's  Pocket  Book.') 

Derivation — In  gunnery,  a  term  used 
by  the  French  to  express  the  deviation, 
to  the  right  or  left  of  their  path,  of 
elongated  projectiles  fired  from  rifled 
guns.  (  Vide  Deflection.) 

Derrick — A  sort  of  crane,  principally 
used  on  board  ship  in  hoisting  heavy 
weights,  such  as  taking  out  or  putting 
in  a  mast.  If  used  on  land,  it  consists  of 
a  beam  of  wood,  one  end  resting  on  or 
sunk  several  feet  in  the  ground,  the  other 
supported  at  any  convenient  angle  by 
guys. 

Deserter — An  officer  or  soldier  on  duty 
with  his  regiment  leaving  it  without 
permission,  with  the  intention  of  not  re- 
turning to  it  again.  The  Articles  of  War 
punish  desertion  with  death,  but  the 
power  is  only  exercised  before  the  enemy. 
A  reward,  under  certain  circumstances, 
is  given  for  '  the  apprehension  of  a  de- 
serter. The  maximum  sum  is  40^.,  bnt 
this  will  depend  upon  the  exertion  and 
skill  shown  by  the  apprehender.  In  no 
case  will  a  reward  be  granted  if  the  de* 
serter  voluntarily  surrenders,  or  if  it  can 
be  shown  that  there  was  any  collusion 
between  the  deserter  and  the  person  ap- 
prehending him.  Nor  will  a  reward  b« 
allowed  unless  the  deserter  shall  have 
been  committed  to  confinement  by  a  ma- 
gistrate as  provided  for  by  the  Mutiny 
Act. 

Any  soldier  absent  without  leave  for 
more  than  twenty-one  days  must  be  tried 
for  desertion  by  a  court-martial. 

Desiccation — ^The  expulsion  of  moM- 
ture  from  solid  substances.  This  is  ef- 
fected at  various  temperatures,  according 
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to  the  nature  of  the  substance,  and  by  ' 
different  means,  such  as  the  water  oven, ; 
air  bath,  &c.  The  wood  of  fuzes  is  thus  i 
treated. 

Despatch  —  An  official  document  or 
letter  penned  by  the  commander  of  an 
army  in  the  field  to  the  home  authorities. 
The  term  is  also  applied  to  letters  re- 
ceived from  governors  of  colonies  to  the 
above-named  authorities.  All  correspond- 
ence also  from  military  commanders  to 
superior  authority  in  the  field,  detailing 
their  acts  before  the  enemy,  come  under 
the  head  of  despatches. 

Betaehed  Works — Works  so  far  in  ad- 
vance of  the  main  works  or  fortress  that 
they  receive  no  support  from  the  fire  of 
«ither. 

Detachinent — A  body  of  troops,  vary- 
ing in  number  and  composition,  accord- 
ing to  the  nature  of  the  duty  required.  It 
remains  with  the  general  of  a  force  to 
form  the  detachment  of  whatever  troops 
he  may  see  fit,  and  to  use  it  as  he  may 
think  necessary. 

Detachment,  Onn — Consists  of  a  cer- 
tain number  of  men  told  off  for  the  ser- 
vice of  each  piece  of  ordnance.  In  the 
exercise  of  the  various  descriptions  of  ord- 
nance, the  same  numbers,  as  far  as  pos- 
sible, always  perform  the  same  duties,  the 
detachments  being  told  off  upon  the  same 
principle,  viz.  beginning  with  the  lowest 
numbers  and  proceeding  to  the  highest, 
Ko.  1  always  commanding.  Not  less  than 
six  men  should  be  posted  to  any  descrip- 
tion of  ordnance,  and  this  number  is  only 
sufficient  for  light  field-pieces.  Heavy 
ordnance  detachments  vary  in  number 
according  to  the  size  and  weight  of  the 
piece,  the  heaviest  requiring  18  men  and 
upwards,  inclusive  of  the  non-commis- 
sioned officer. 

Detonating  Composition— A  tei*m  ap- 
plied to  certain  highly  combustible  com- 
pounds, which,  when  suddenly  struck, 
ignite  or  detonate.  Such  is  the  compo- 
sition used,  but  in  varying  proportions, 
in  the  manufacture  of  percussion  caps, 
Boxer's  B.L.  time-fuzes,  copper  and  quill 
friction  tubes,  and  Pettman's  percussion 
fuzes.  A  detonating  fuze  is  now  used 
in  firing  damp  compressed  gun-cotton, 
and  its  application  in  this  manner  is  a 
comparatively  recent  and  very  valuable, 
invention.    Still  more  recent  is  the  in-  / 


troduction  of  electric  detonators  for  sub- 
marine and  other  purposes  attending  the 
firing  of  explosive  compounds. 

Detrain,  vide  Disembarkation. 

Deviation — In  gunnery,  the  path  or 
course  a  projectile  takes  oblique  to  the 
line  of  direction,  caused  for  the  most 
part  from  windage,  and  the  non-homoge- 
neity of  the  shot  or  shell,  as  well  as  from 
the  friction  and  shocks  which  the  pro- 
jectile experiences  during  its  passage  in 
the  bore,  and  which  form  the  principal 
causes  of  irregularity  in  fire  from  smooth- 
bore guns.  B.L.R.  guns  have  a  right- 
handed  rotation,  that  is,  the  projectile 
has  a  small  constant  deviation  to  the 
right  on  leaving  the  gun,  which  increases 
with  the  length  of  the  range.  This,  as 
is  shown  in  the  *  Artillerist's  Manual,' 
necessitates  the  tangent  sights  being 
placed  at  a  certain  inclination.  **  B.L.R. 
guns  are  sighted  on  both  sides,  the  tan- 
gent sights  being  inclined  to  the  left,  at 
an  angle  of  2°  16',  to  allow  for  the  per- 
manent deflection  due  to  the  rifling.  The 
deflection  scale,  therefore,  is  only  used  to 
allow  for  wind  or  other  causes  of  inaccu- 
racy." M.L.K.  guns  have  similar  arrange- 
ments for  meeting  the  deviation  due  to 
rifling,  depending  on  the  size  of  the  per- 
manent angle  of  deflection  and  that  due 
to  wind  or  other  causes,  such  as  one  wheel 
being  higher  than  another.  "  This  deflec- 
tion or  derivation  in.  rifled  guns  arises 
most  probably  from  two  causes :  First,  a 
shot  rotating  rapidly,  and  at  the  same 
time  falling  in  the  air,  will  experience  a 
greater  pressure  underneath  than  above, 
and  will,  therefore,  roll,  as  it  were,  on 
the  denser  air  below ;  and  if  on  leaving 
the  piece  it  had  a  right-handed  rotation, 
would  roll  to  the  right.  Second,  the  re- 
sistance of  the  air  on  the  point  of  an 
elongated  shot  fired  with  a  right-handed 
rotation  will  act  obliquely  on  the  shot 
and  cause  deflection  to  the  right." 

Dhall  Bosh  {Cytisus  cajan)  —  The 
wood  used  in  lodia  in  the  preparation 
of  charcoal  for  gunpowder.  It  grows 
in  most  parts  of  India,  and  has  been 
found  to  make  the  best  charcoal  of 
the  several  woods  at  present  known 
in  that  country.  Colonel  Anderson,  in 
his  work  on  the  *  ManufacluTfe  oi  Qiwri- 
powder,*  mentions  itt\vus: — ^^'\>\iaX\.\k>i.^ 
has  a  growth   of    a  fevj"  iiiOTiXXi^*.   VJtv^ 
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seed  is  planted  in  April,  and  the  grain 
ripens  about  the  1st  January  the  next 
year,  when  the  bushes  are  cut  down. 
The  stalks  are  brought  in  and  stacked  for 
use  at  the  powder  works.  The  wood  is 
white  and  soft,  and  contains  much  sac- 
charine matter.  Hence,  insects  breed  in- 
ternally, while  externally  it  is  attacked 
by  various  moths,  which  deposit  their 
larvse.  The  charcoal  is  good,  its  fibrous 
texture  distinct,  and  it  rings  with  a  clear, 
metallic  sound,  being  at  the  same  time 
soft  and  friable.  A  beegah  of  urhur, 
another  word  for  the  dhall  wood,  is  cal- 
culated to  give  about  200  maunds  of 
wood  in  its  yearly  crop,  or  the  charcoal 
for  160  barrels;  hence  10,000  barrels 
would  require  a  yearly  cultivation  of 
60  beegahs." 

As  a  general  rule,  the  wood  should  be 
stripped  of  its  bark  previous  to  charring ; 
this  practice  was  not  uniformly  pursued 
in  the  Indian  powder  manufactories  in 
former  years,  owing,  it  is  supposed,  to 
the  expense,  and,  perhaps,-  the  importance 
of  peeling  the  wood  not  having  been 
realised.  The  peeling  process  is  now 
strictly  carried  out. 

Dhao — A  Burman  tool  or  weapon  (half 
chopper,  half  sword)  used  in  clearing 
jungle  and  in  cutting  down  trees  of  all 
kinds.  The  Burmese  make  great  use  of 
this  cutting  instrument. 

Bhurree — ^An  Indian  term,  for  a  coarse 
kind  of  cotton  carpet,  called  also  a  sa- 
tringee ;  it  is  used  for  the  flooring  of 
tents,  and  very  generally  for  carpets  in 
most  houses  in  the  North- West  Provinces 
of  India.  This  kind  of  cloth  is  made  in 
different  parts  of  the  country,  and  very 
often  by  prisoners  in  gaols.  A  small 
satringee  is  issued  by  the  commissariat 
department  to  every  European  soldier, 
which  is  placed  on  his  sleeping  cot  in 
barracks,  and  in  which  his  bedding  is 
folded  up  on  the  march. 

Diabetes — ^This  complaint  in  horses,  as 
explained  in  Small's  *  Veterinary  Tablet,' 
is  brought  on  from  "  too  strong  diuretics, 
or  bad  hay.  The  symptoms  are  —  in- 
creased flow  of  urine,  great  debility.  The 
cure  is  rest  and  warm  clothing,  with  a 
physic  ball  composed  of  Cape  aloes,  from 
6  to  10  drams;  Castile  soap,  1  dram; 
spirits  of  wine,  1  dram ;  syrup  to  form 
t/ie  ball.    Also  an  anodyne  ball  may  be 


given,  composed  of  opium,  1  dram ;  cam- 
phor, 2  drams ;  ginger  powder,  1}  dram ; 
treacle  to  form  a  ball." 

Biagonal — A  straight  line  which  joins 
the  vertices  of  two  angles  which  are  not 
adjacent  to  each  other. 

Dial,  Snn — ^A  plate  of  metal  or  stone 
on  which  the  hpurs  of  the  day  are  in* 
scribed,  in  such  a  manner  that  the  shadow 
cast  from  the  gnomon  erected  upon  it, 
which  falls  in  a  direction  always  opposite 
to  that  of  the  sun,  shall  indicate  the 
apparent  time.  The  gnomon  represents 
the  axis  of  the  earth;  hence  its  angle 
with  the  horizon  is  the  latitude  of  the 
place,  and  it  lies  in  the  plane  of  the 
meridian.  The  hour  lines  are  the  pro- 
jections of  the  horary  meridians,  given 
by  the  intersections  of  their  planes  with 
that  of  the  horizon  or  dial.  Dials  may 
be  placed  either  vertically  or  horizontally. 
The  better  class  of  dials  have  the  equation 
of  time  for  all  the  different  periods  of  the 
year  marked  on  the  face. 

Diameter — A  line  passing  through  the 
centre  of  a  circle,  bounded  at  each  end  by 
the  circumference.  When  great  accuracy 
is  not  required,  the  proportion  of  the 
diameter  of  a  circle  to  the  circumference 
may  be  taken  as  1  to  3*1416.  To  find 
the  diameter  of  a  spherical  shot,  its 
weight  being  given,  multiply  the  cube 
root  of  the  shot's  weight  by  1-923  for  the 
diameter.  In  taking  the  diameter  or 
calibre  of  the  bore  of  a  rifled  gun,  it  is 
measured  across  the  lands. 

Diaphragm  Shell — ^A  shrapnel  sheU. 
It  is  used  with  smooth-bore  ordnance, 
and  is  an  improvement  on  the  original 
shrapnel  shell ;  it  is  the  invention  of 
Colonel  (now  General)  Boxer,  R.A.  It 
has  a  vnrought-iron  partition  or  dia- 
phragm which  separates  the  bursting 
charge  from  the  bullets.  The  channel  of 
communication,  termed  the  loading  bole, 
from  the  exterior  of  the  shell  to  the 
powder  chamber,  into  which  the  bursting 
charge  is  poured,  is  closed  and  opened  by 
a  small  screw.  The  bursting  charge  in 
this  shell  is  considerably  reduced,  and 
the  interior  of  the  shell  is  coated  with 
marine  glue,  in  order  to  ensure  complete 
separation  between  the  powder  of  the 
bursting  charge  and  the  coal-dust  thrown 
between  the  bullets.  The  bursting  of 
the  shell  is  facilitated  by  four  grooTes 
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formed  in  its  interior  surface  which  act 
as  80  many  lines  of  ^  least  resistance.** 

Dickson's  Ghms — ^These  guns  were 
designed  by  the  late  Sir  A.  Dickson,  R.A. ; 
they  comprise  some  light  32-prs.,  24« 
prs.,  and  18-prs.  for  naval  service. 
They  are  now  nearly  all  obsolete. 

Dies — ^Are  described  as  **  tools  used  in 
catting  metal  screws  or  bolts;  they  are 
the  converse  of  the  tap,  as  they  must  have 
internal  instead  of  external  threads,  but 
the  radial  notches  are  essentially  alike  in 
each.  For  small  works,  the  internal 
threads  are  made  of  fixed  sizes,  and  in  thin 
plates  of  steel ;  such  are  called  ^  screw 
plates.'  For  larger  works,  the  internal 
cut  upon  the  edges  of  two  or  three 
threads  are  detached  pieces  of  steel,  called 
■*  dies.'  These  are  fitted  into  grooves  within 
'die  stocks,'  and  various  other  contrivances 
which  admit  of  the  approach  of  the 
screwed  dies,  so  that  they  may  be  applied 
to  the  decreasing  diameter  of  the  screw, 
from  its  commencement  to  the  com- 
pletion." 

IKp — In  gun  carriages  the  inclination 
or  set  of  the  arms  of  the  axle-trees. 

Dip  of  the  Needle — ^In  magnetism,  as 
explained  in  Nuttall's  ^  Pronouncing  Dic- 
tionary/ **  is  the  inclination  of  the  needle 
downward  from  a  horizontal  line."  **  The 
needle,  which  is  magnetic,  is  supported 
and  balanced  on  a  horizontal  axis,  and 
playing  therefore  in  a  vertical  plane.  The 
angles  through  which  it  turns  are  indi- 
cated by  a  graduated  circle,  the  centre 
of  which  coincides  with  the  axis  of  the 
needle,  and  the  frame  which  supports  it 
has  an  azimuthal  motion  round  a  vertical 
axis,  which  is  indicated  and  measured  by 
the  graduated  horizontal  circle." 

Direction — In  gunnery,  is  the  path  or 
course  a  projectile  takes  when  fired  from 
a  gtm.  The  path  pursued  may  be  either 
a  good  or  bad  direction,  with  reference  to 
the  points  aimed  at. 

Direetor  of  Artillery  and  Stores — An 
ofBcer  appointed  by  the  Secretary  of 
State  for  War  to  assist  the  Controller-in- 
Chief.  His  duties  are  confined  to  all 
questions  relating  to  the  manufacture, 
provision,  supply,  and  maintenance  of 
.  monitions  of  war. 

Director  of  Supplies  and  Transport — 
An  officer  appointed  by  the  Secretary  of . 
State  for  War  to  assist  the  ControUer-m'  \ 


Chief.  This  officer  has  to  deal  with  all 
questions  relating  to  the  provision  and 
supply  of  food,  forage,  fuel  and  light, 
lodging  and  transport. 

Dirk,  Highlander's — A  kind  of  dagger 
or  poniard  worn  by  Highland  regiments. 
It  is  worn  by  officers  rather  for  orna- 
ment than  for  use,  though  in  former  days 
it  was  a  valuable  weapon. 

Disarm,  To — The  act  of  depriving  a 
body  of  troops  of  arms  for  some  gross 
misconduct  or  crime  which  renders  dis- 
missal from  the  service  necessary.  The 
Indian  mutiny  in  1857-58  affords  in- 
stances of  whole  regiments  being  dis- 
armed and  disbanded.  Other  regiments, 
at  the  same  time,  apparently  loyal,  were 
simply  disarmed,  to  prevent  the  chance 
of  the  men  falling  upon  their  officers. 

Disband,  To — In  a  military  sense,  is 
applied  to  the  dismissal  of  a  regiment,  or 
any  large  body  of  men,  from  the  con- 
ditions of  their  military  service,  for  dis- 
affection or  treasonable  conduct. 

Discharge,  To — Literally  to  shoot. 
The  act  of  firing  off  a  charge  from  a 
piece  of  ordnance  or  small-arm.  Guns 
were  formerly  discharged  by  priming 
powder  poured  into  the  vent,  or  by  quick 
match,  which  was  ignited  by  means  of 
slow  match  or  portfire.  Friction  tubes 
have  for  some  years  past  been  introduced 
into  the  service,  and  have  been  found  to 
be  vastly  superior  in  power  and  certainty 
of  ignition  to  either  of  the  above  modes, 
and  are  now  universally  used.  B.L.  small- 
arms  are  discharged  by  means  of  a  needle 
or  piston  coming  in  contact  with  deto- 
nating composition  at  the  base  of  the 
cartridge. 

Discharge — ^In  the  army,  a  release 
from  military  service  either  under  compul- 
sion or  authority.  There  are  several 
classes  of  discharge.  First,  on  a  soldier 
having  completed  the  term  of  service  for 
which  he  engaged,  and  not  wishing  to 
renew  his  services.  This  is  either  com- 
pletion of  limited  engagement,  or  service 
for  pension.  Second,  when  permitted  to 
purchase  his  discharge.  Third,  when  dis- 
abled from  wounds  or  sickness  to  serve 
any  longer.  Fourth,  when  discharged  by 
sentence  of  court-martial  to  penal  ser- 
vitude. Fifth,  when  discVvax^ftdL  \«\>u^ 
ignominy  for  some  offence  \?tva.\.  \sr«i^ 
dishonour  on  tlie   corps.    ^\^\.\v.,   "^Xictt. 
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summarily  discharged  as  a  worthless  and 
incorrigible  character. 

Each  soldier  on  discharge  receives  a 
certificate  stating  under  what  circum- 
stances he  has  left  the  army. 

Discipline — ^As  understood  in  military 
life,  is  the  obedience  to  and  exercise  of 
all  orders  and  regulations  which  have  for 
their  object  the  good  government  and 
management  of  a  regiment  or  army.  In 
fact,  discipline  may  be  defined  as  the 
perfection  of  order  and  regulation  in  an 
army.  To  it  may  be  attributed  in  the 
day  of  battle  much  of  the  success  which 
has  attended  the  arms  of  a  nation.  With- 
out it,  an  army  becomes  a  rabble ;  and 
though  bravery  will  do  much  towards 
achieving  success,  it  is  by  discipline 
mainly  that  the  object  of  a  war  can  be 
ultimately  attained. 

Colonel  Hamley,  in  his  *  Operations  of 
War,*  gives  the  following  explanation 
of  the  term  "  discipline  : " — "  It  means  co- 
hesion of  the  units  and  suppleness  of  the 
mass ;  it  means  increased  firmness  and 
increased  flexibility ;  it  means  the  most 
efficient  combination  of  many  and  various 
parts  for  a  common  end."  "  A  hundred 
thousand  soldiers,"  says  Macaulay,  "  well 
disciplined  and  commanded,  will  keep 
down  ten  millions  of  ploughmen  and 
artisans.  A  few  regiments  of  household 
troops  are  sufficient  to  overawe  all  the 
discontented  spirits  of  a  large  capital." 

There  is  no  greater  instance  of  dis- 
cipline than  that  recorded  in  Captain 
Duncan's  *  History  of  the  Royal  Artillery,' 
when  speaking  of  the  deeds  of  the  in- 
fantry at  the  battle  of  Waterloo.  "  As  for 
the  infantry,  words  cannot  paint  too 
highly  their  endurance  on  that  long  day. 
One  regiment  had  400  men  killed  or 
wounded  before  they  were  allowed  to  draw 
a  trigger  ;  and  all  suffered  heavily.  Yet 
there  was  not  a  word  of  distrust  as  re- 
garded their  great  commander.  They 
pined  with  all  their  hearts  for  permission 
to  attack,  instead  of  lying  where  they 
often  were — being  shot  by  scores ;  but 
discipline  was  stronger  than  desire. 
Given  at  the  worst  times,  a  word  from 
the  duke,  or  a  report  that  he  was  coming, 
sufficed  to  produce  a  silence  and  a  steadi- 
ness as  perfect  as  if  on  parade  in  a 
hnrrnck  square.  For  those  who  were 
present,    Waterloo   was    thus    a   double 


victory  over  their  enemies  and  over 
themselves.  True  discipline  is  a  suo- 
cession  of  such  victories." 

The  Mutiny  Act  and  Articles  of  War 
form  a  code  whereby  the  discipline  of  a 
regiment  or  army  is  kept  up. 

Discretion — As  explained  in  James' 
*  Dictionary,'  includes  "  prudence,  wisdom, 
the  liberty  of  acting  at  pleasure,  uncon- 
trolled and  unconditional  power ;  all 
which  qualities,  if  wisely  directed,  will 
contribute  much,  in  military  affairs,  to 
the  successful  termination  of  all  under- 
takings." 

The  military  phrase,  to  surrender  at 
discretion,  implies  surrendering  without 
stipulation,  throwing  one's  self  on  the 
mercy  of  a  victorious  enemy. 

Disembarkation  —  The  removal  of 
troops  from  a  ship  or  railway  train,*  on 
their  arrival  at  the  place  of  disembarka- 
tion. It  is  the  reverse  of  embarkatioHf 
and  in  the  case  of  disembarking  from  a 
ship  is  performed  with  the  aid  of  boats, 
flats,  and  rafts.  The  rate  of  disembarka- 
tion depends  upon  the  size  of  the  boats, 
and  the  number  of  men  they  will  carry. 
In  the  boats  attached  to  government 
transport  vessels,  such  as  the  Simoomf 
4-50  men  can  be  landed  at  once,  but  such 
is  not  to  be  expected  of  the  boats  attached 
to  hired  transports. 

Flats  are  valuable  for  disembarkation, 
as  they  are  of  little  draft,  have  consider- 
able buoyancy,  great  carrying  power,  are 
easy  to  steer,  easy  to  stow  away,  and 
dilficult  to  swamp. 

For  the  disembarkation  of  artillery  and 
cavalry,  rafts  are  required,  though  there 
are  certain  difficulties  attending  their  use, 
as  they  are  difficult  to  stow  away,  and,  if 
in  pieces,  time  is  lost  in  putting  them 
together ;  further,  they  are  difficult  to 
steer  (especially  cask  rafts)  and  awkward 
in  bad  weather.  They  are  generally  con- 
nected by  coupling  boats.  Pontoons  form 
the  best  rafts. 

Boats  for  safety  sake  should  not  carry 
more  than  fifty  men,  and  should  be  clear 
of  all  masts,  spare  oars,  &c.  The  crew 
should  consist  of  only  six  men,  and  the 


*  The  term  "embarkation"  or  ** disembarks* 
tion"  for  troops  by  railway  Is  recommended  by 
Culonel  Hamley,  in  bis  *  Staff  College  Exerciflee*' 
to  be  coAied  entrain  and  detrain. 
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boats  shoald  be  towed.  In  disembarking 
horses  and  guns,  rafts  should  be  used  if 
the  weather  admits  of  it.  In  using  rafts 
they  should  be  connected  hj  coupling 
boats.  In  the  Crimea,  Turkish  store 
boats,  which  were  flat-bottomed,  were 
very  good  in  still  water.  Their  capacity 
was  such  as  enabled  them  to  carry  two 
guns,  two  limbers,  twelve  horses  and 
men.  The  French  had  special  boats 
which  they  brought  with  them  secured  to 
the  sides  of  their  men-of-war. 

Besides  boats,  ships  should  have  accom- 
modation ladders,  one  on  each  side,  in 
addition  to  what  are  termed  sailors' 
ladders;  if  possible,  passages  for  dis- 
embarking troops  and  cattle  should  be 
made  from  the  main  deck.  In  organ- 
ising disembarkation,  the  same  rules  hold 
good  as  for  embarkation. 

If  the  expedition  is  a  distant  one,  it  is 
easential  to  have  a  rendezvous  one  or 
two  days'  sail  from  the  actual  disembark- 
ing point. 

Before  disembarking,  a  good  spot  should 
be  selected,  and  this  can  be  carried  out 
under  the  reconnaissance  of  certain  naval 
and  military  officers  combined.  What 
has  to  be  looked  for  is 

Good  anchorage ; 
Deep  water ; 
Beach  for  landing. 

If  combined  with  shelter  from  wind,  so 
much  the  better.  Opposition  in  landing 
will  now-a-days  depend  on  ships  of  war 
Opming  within  range  or  not.  If  there 
are  no  ships  of  war  present,  the  landing 
can  be  opposed  by  a  very  small  force. 

In  making  a  reconnaissance  before 
landing  there  are  many  other  points  to 
be  attended  to,  which  will  occur  to  the 
naval  authorities.  But  in  a  military 
point  of  view  the  following  will  have  to 
be  attended  to,  viz.  that  independent  of  a 
good  landing  it  will  be  necessary  to  point 
out  whether  the  place  of  disembarkation 
baa  a  good  supply  of  water ;  whether  the 
roods  lead  inland ;  what  are  the  names 
of  the  principal  towns ;  whether  there 
are  facilities  for  forage,  supply,  or  trans- 
port; and  whether  there  is  a  suitable 
place  for  a  depot  at  or  near  the  landing. 

The  order  of  landing  will  depend  upon 
the  general,  and  the  facilities  afforded  by 
the  naval  authorities  for  canning  it  out; 


but  not  less  than  one  division  should  be 
landed  at  a  time. 

In  the  Crimea  6400  men  and  twelve 
guns  landed  at  one  time. 

If  a  fleet  is  properly  equipped,  one-third 
of  a  force  should  be  put  on  shore  at  one  time, 
not  including  cavalry,  but  including  guns. 
Lastly  should  come  the  camp  equipment 
and  a  small  proportion  of  entrenching 
tools,  the  bulk  of  the  stores  being  left  on 
board  under  regimental  escort. 

Disembody,  To — A  term  used  in  mili- 
tary parlance  to  signify  the  disarming  of 
any  body  of  men,  or  in  dispensing  with 
their  military  services  for  any  stated 
period.  The  disembodying  of  the  militia 
is  an  instance  in  point  in  the  latter  case, 
after  they  have  been  dismissed  to  their 
homes  from  permanent  employment  or 
embodiment  in  defence  of  the  countrv. 

DiBongage,  To — In  machinery  which  is 
in  motion,  to  lift  a  wheel  out  of  gear, 

Bisgracefnl  Condnct — In  the  army 
implies  conduct  unbecoming  an  officer  or 
soldier,  and  includes  the  following 
crimes : — 

Fraudulently  misapplying  public 
money  or  stores ; 

Malingering  and  feigning  disease ; 

Wilfully  maiming  or  mutilating  ; 

Maiming  or  injuring  another  soldier ; 

Tampering  with  eyes ; 

Stealing  or  feloniously  receiving  ; 

Offence  of  a  felonious  or  fraudulent 
nature  upon  a  civilian ; 

Indecent  assault ; 

Producing  false  or  fraudulent  ac- 
counts or  returns ; 

For  each  of  which  crimes  an  officer  or 
soldier  can  be  tried  by  a  general  court- 
martial. 

Dish  of  a  Wheel — ^The  inclination  or 
angle  with  the  nave  given  to  the  spokes 
of  a  gun  wheel,  which  in  the  N.  P.  field 
wheel  is  2  inches. 

The  object  of  giving  this  "  dish  "  is 
thus  described  by  Captain  Kemmis,  R.A., 
in  his  paper  on  "  The  Principles  of  Con- 
struction of  Wheels  and  Axletrees :" — 
"  The  most  severe  stress  to  which  spokes 
are  subject  is  from  the  lateral  thrust 
brought  to  bear  upon  the  nave  when  one 
wheel  becomes  lower  than  the  c^tVi^t  V5 
slipping  into  a  rut,  &c.  In  ox^ei,  ^Jtiet^ 
fore,  to  place  them  in  a  "b^ttex  \>osv\.\Q\i  ^.^ 
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resist  this  thrust,  the  wheel  is  '  dished  * 
or  formed  into  a  kind  of  dome  ;  and  just 
as  the  dome  or  arch  is  strong,  from  its 
form,  to  resist  pressure  upon  the  crown 
tending  to  crush  it  in,  so  is  the  wheel 
made  strong  by  the  dish  to  resist  the 
lateral  thrust  tending  to  force  the  nave 
outwards.  In  fact,  not  only  do  the 
spokes,  sustained  by  the  tire,  yield 
mutual  support  to  each  other,  but  the 
lateral  thrust  upon  each  becomes  partly 
converted  into  a  compressing  strain, 
which  the  wood  has  better  power  to  resist. 
The  greater  the  dish,  the  stronger  the 
wheel  will  be  to  resist  the  lateral  strain ; 
but,  for  other  reasons  to  be  mentioned 
further  on,  no  more  dish  should  be  given 
than  necessary  for  the  safety  of  the 
spokes."  {Vide  *  Royal  Artillery  Insti- 
tution Papers,*  vol.  viii.  No.  7,  April 
1874.) 

Difljunotor — One  of  the  three  principal 
parts  composing  Navez*  electro-ballistic 
apparatus.  It  is  described  as  follows  by 
Captain  Noble,  in  the  *  Royal  Artillery 
Institution  Papers,*  vol.  iii.  page  117  : — 

"  An  important  part  of  the  apparatus 
(the  disjunctor)  remains  yet  to  be  men- 
tioned. It  will  be  obvious  that  the  arc 
we  have  just  supposed  to  be  measured 
corresponds  to  the  time  which  the  pro- 
jectile takes  to  pass  over  the  distance 
between  the  screens,  plus  the  time  which 
the  weight  of  the  conjunctor  takes  to  fall 
from  its  initial  position  to  the  cup  of 
mercury.  Now,  to  obtain  the  former,  the 
latter  of  these  times  has  to  be  subtracted 
from  the  reading  of  the  instrument,  and 
the  disjunctor  enables  us  to  do  this  by 
permitting  us  to  break  both  currents 
(those  through  the  first  and  the  second 
screens)  simultaneously.  The  mode  of 
procedure  is  then  as  follows :  The  instru- 
ment being  arranged,  the  two  currents 
are  simultaneously  broken  by  means  of 
the  disjunctor,  and  the  reading  of  the 
needle  is  recorded.  The  instrument  is 
again  adjusted,  and  the  projectile  fired, 
the  velocity  of  which  it  is  desired  to 
determine,  and  the  reading  of  the  needle 
again  noted ;  the  former  arc  is  subtracted 
from  the  latter,  and  the  corresponding 
time  computed.  It  will  be  observed  that, 
by  the  use  of  the  conjunctor,  any  constant 
source  of  error  (such,  for  example,  as  the 
error  due  to  the  time  required  to  clamp 


the  vernier  needle)  is  eliminated,  as  the 
same  error  will  occur  both  in  the  dis- 
junctor and  the  projectile  reading,  and 
by  subtraction  will  disappear.  The  dis- 
junctor also  enables  us  to  ascertain  the 
degree  of  regularity  with  which  the  in- 
strument is  working,  as  the  accidental 
variations  of  the  reading  corresponding  to 
the  time  are  of  course  the  same  as  the 
variations  which  would  occur  in  the 
reading  corresponding  to  any  other 
time.*' 

Major  Navez  lays  down,  as  a  rule,  that 
observations  should  not  be  proceeded 
with  when  in  a  series  of  ten  or  twelve 
disjunctor  readings  there  is  between  two 
successive  readings  a  difference  greater 
than  0°  25'. 

Dislodge,  To — In  a  military  sense,  to 
drive  an  enemy  from  the  position  he  has 
taken  up. 

Dismantle,  To — To  render  fortifica- 
tions incapable  of  defence  by  razing  them 
to  the  ground. 

Dismissal — Is  the  sentence  passed  upon 
an  officer  by  a  court-martial,  for  conduct 
which  renders  him  unfit  to  remain  in  the 
army.  From  the  date  of  publishing  the 
order,  the  dismissed  officer's  connection 
with  the  army  ceases.  It  is  in  the  power 
of  her  Majesty  to  dismiss  any  officer 
from  the  service  without  bringing  him  to 
trial. 

Dismount,  To — In  artillery,  to  take  a 
piece  of  ordnance  off  its  carriage.  With 
light  guns,  it  is  performed  by  the  gun's 
crew  with  the  aid  of  drag  ropes.  With 
heavy  guns,  gyns  and  jacks  have  to  be 
resorted  to ;  but  guns  of  moderate  weight 
can  be  dismounted  by  means  of  tackles, 
rollers,  and  handspikes. 

Dismount  is  also  a  word  of  command 
given  to  all  mounted  men  when  ordered 
to  alight  from  their  horses. 

Dispart — In  gunnery,  the  dispart  is 
generally  defined  as  a  patch  of  metal 
placed  on  the  highest  point  of  the  muzzle 
of  a  gun  or  howitzer,  and  whieh  is  half 
the  difference  between  the  diameter  of 
the  base  ring  and  that  of  the  swell  of  the 
muzzle.  This  definition,  as  Major  Owen 
remarks  in  his  ^  Lectures  on  Artillery,' 
will  only  strictly  apply  to  cast-iron  and 
bronze  ordnance.  He  further  explains 
that  most  of  the  dispart  sights  or  pat^es 
are  not  placed  near  the  muzzle,  but  on 
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the  top  of  the  gun,  a  little  in  advance  of 
the  trunnions;  or,  as  with  rifled  guns, 
just  above  the  trunnions.  A  better  defi- 
nition for  dispart  would  then  be,  half  the 
diderence  between  the  diameter  of  those 
parts  of  the  gun  upon  which  the  sights 
are  placed.  The  term  is  derived  from  the 
mode  of  ascertaining  the  dispart,  as  shown 
above,  and  disparting  (dividing  in  two) 
the  difference  between  the  two  diameters, 
which  haUf  difference  shows  the  tapering 
or  coning  of  the  metal  between  the  base 
ring  and  swell  of  the  muzzle.  This  patch 
of  metal  is  intended,  in  laying  the  piece, 
to  avoid  the  inconvenience  arising  from 
the  line  of  sights  or  metal  not  being 
parallel  to  the  axis  of  the  gun.  Disparts 
are  either  fixed  or  movable. 

Bispene,  To — In  a  military  sense,  is  the 
power  which  an  armed  body,  either  better 
handled  or  in  larger  numbers,  has  of 
scattering  a  hostile  force  drawn  up  to 
oppose  it.  Cavalry,  under  these  circum- 
stances, forms  a  prominent  part  in  pur- 
suing or  dispersing  the  enemy. 

IKspOSltion — In  military  language,  as 
applied  to  the  strategic  position  of  troops, 
is  of  infinite  consideration  both  in  war 
and  in  time  of  peace.  In  the  former  case, 
a  knowledge  of  the  country  in  which  the 
campaign  is  to  be  fought,  and  the  various 
combinations  which  should  be  carried 
out,  formed  on  the  disposition  of  the 
troops,  is  very  necessary  on  the  part  of 
the  general  in  command,  to  bring  matters 
to  a  successful  termination,  or  to  prevent 
the  enemy  from  taking  advantage  of  a 
bad  disposition  of  his  opponent's  forces  to 
harass  or  break  them  up.  The  following 
maxims  from  the  memoirs  of  General 
Montecuculi  are  worth  remembering : — 

"Deliberate  leisurely,  execute  promptly. 

**  Let  the  safety  of  your  army  be  ever 
first. 

"  Leave  nothing  to  chance. 

"  Take  advantage  of  circumstances. 

"  Use  all  the  means  in  your  power  to 
secure  a  good  reputation.'* 

JMstance— The  space  between  the  ob- 
server and  any  object.  In  gunnery,  to 
judge  distance  accurately  is  a  high  quali- 
fication in  artillerymen,  as  well  as  in 
soldiers  of  the  line,  and  is  only  to  be 
attained  bj  a  clear  sight,  constant  ob- 
servation, and  practice  in  the  drill  laid 
down  on  this  subject,  termed  ** judging 


distance  drill,"  the  introduction  of  which 
into  the  army  has  been  attended  with 
such  excellent  results.  Under  the  most 
favourable  circumstances,  however,  judg- 
ing distances  by  the  eye  is  not  to  be 
depended  upon,  and  this  is  so  much  felt 
in  the  artillery  service  that  to  each  gun  a 
range-finder  will  doubtless  be  attached, 
giving  the  distance  of  objects  very  accu- 
rately, and  rendering  it  unnecessary  to 
depend  on  the  eye.  Captain  Nolan's  range- 
finder  for  this  purpose  has  been  tried 
with  good  results. 

In  drill,  distance  is  the  relative  space 
left  between  men  in  the  ranks  after  a 
formation  or  movement ;  or  the  space 
between  ranks  closed  or  open. 

Distillation — Is  described  as  the  se- 
paration of  a  body  from  extraneous  sub- 
stances by  its  conversion  into  vapour,  its 
removal  in  that  state,  and  its  subsequent 
condensation.  The  operation  is  termed 
distillation  if  the  vapour  assumes  the 
form  of  liquid  upon  condensation,  even 
if  that  liquid  should  solidify  upon  fur- 
ther cooling.  The  vessels  used  for  dis- 
tilling are  few  and  simple ;  those  for 
raising  the  temperature  of  the  water  are 
generally  of  metal,  and  termed  stills. 
A  still  consists  of  a  boiler  to  contain 
the  liquid,  to  which  is  adapted  a  head 
terminating  in  a  beak,  which  fits  into 
the  condensing  apparatus.  There  are 
several  forms  of  condensers  in  general 
use — among  them  the  Worm  and  Li^>ig^8 
condensers. 

Districts,  Military  —  Represent  the 
divisions  of  a  country  into  separate  mili- 
tary commands,  which  are  so  disposed 
that  the  troops  shall  be  within  easy 
hail  of  each  other,  and  susceptible  of 
being  readily  combined.  Such  is  now  the 
case  in  Great  Britain,  which  is  divided 
into  twelve  districts,  and  sub-divided 
into  seventy  sub-districts. 

Ditoh — ^The  excavation  or  trench  made 
round  the  works  of  a  fortification,  from 
which  the  earth  necessary  for  the  con- 
struction of  the  rampart  and  parapet  is 
raised;  the  depth  varies  from  6  to  12 
feet,  in  temporary  works,  but  in  a  perma- 
nent fortification  the  depth  will  depend  a 
good  deal  on  the  excavation  which  is  re- 
quired in  building  up  t\ie  T«nr^w:\.. 
Ditches  are  either  dry  ox  -w^X..  TVv^ 
former  are  preferred,  as  adin\\.\.\Ti^  ^i  ^ 
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better  means  of  defence,  but  the  latter 
are  considered  more  secure  against  a  sur- 
prise. 

In  the  attack  of  a  fortress  the  passage 
of  the  ditch  is  an  operation  which  re- 
quires skill  and  management.  The  mode 
of  effecting  it  is  thus  explained  in  the 
work  entitled  *  Instruction  on  Fortifica- 
tion, &c.  at  the  Royal  Military  Academy, 
Woolwich : ' — "  When  the  ditch  is  dry, 
a  passage  across  it  is  effected  simply  by 
means  of  a  trench  made  by  sap,  extending 
from  the  opening  of  the  gallery  to  the 
foot  of  the  breach,  the  flank  defences 
being  subdued  by  the  battery  on  the 
crest  of  the  salient  place  of  arms,  as- 
sisted by  musketry  and  vertical  fire. 
After  the  breach  has  been  made  prac- 
ticable, the  fire  of  the  breaching  may 
be  employed  to  drive  the  garrison  from 
the  summit  of  the  breach,  or  to  des- 
troy a  parapet,  wall,  or  escarp  gallery, 
ghould  such  exist  on  either  side  of  the 
breach  from  whence  the  garrison  might 
oppose  the  passage  with  musketry." 

The  mode  of  passing  a  wet  ditch  will 
depend  on  circumstances.  When  the 
water  is  stagnant,  the  difficulty  will  not 
be  great.  It  is  recommended  in  the  above 
quoted  work  that  a  causeway  made  of 
fascines  loaded  with  stones  should  be 
constructed.  But  if  the  water  in  the 
ditch  be  a  running  and  swift  stream,  the 
difficulties  to  be  overcome  are  almost 
insurmountable.  The  plan  then  is  to 
find  the  head  or  source  of  the  stream, 
and  to  divert  it.  An  instance  is  given 
of  this  at  the  siege  of  Freiburg  in  1713, 
where  the  waters  of  the  Thersein,  which 
flowed  through  the  town,,  gave  the  be- 
sieged great  command  of  water,  and  ob- 
structed the  passage  of  the  ditch  for 
some  time  with  great  loss,  until  the 
waters  were  diverted  into  another  chan- 
nel by  the  besiegers,  when  they  crossed. 

Biviiig-bell  —  A  vessel  inverted  in 
water  and  let  down  to  any  depth  by 
means  of  a  rope,  air  occupying  the  upper 
part  of  the  vessel.  By  means  of  the 
diving-bell,  men  are  able  to  descend  to 
great  depths,  and  to  carry  on  such  sub- 
marine operations  as  may  be  necessary  in 
masonry,  laying  stones,  and  the  like,  and 
of  keeping  under  water  for  some  hours  by 
the  aid  of  fresh  air  supplied  by  pipes  or 
barrels  attached  to  the  helL 


Division  of  an  Army — First  unit  of  a 
corps  d*armeej  and  commanded  by  a 
general  officer.  It  consists  of  two  or 
more  brigades,  composed  of  the  three 
arms  of  the  service.  In  the  Crimea,  each 
of  the  divisions  of  the  British  army  was 
formed  of  two  brigades,  and  each  of  the 
brigades  consisted  of  three  or  four  bat- 
talions. 

Division  of  Artillery — A  division  of 
artillery,  as  now  formed,  consists  of  two 
or  more  brigades ;  a  brigade,  of  two  or 
more  batteries.  The  system  of  divisions 
was  introduced  in  1809,  and  artillery 
massed  in  batteries,  instead  of  being  dis- 
persed in  battalions. 

A  division  of  a  battery  consists  of  two 
guns  with  their  wagons. . 

Dog  Tire — ^An  instrument  formerly 
used  to  draw  the  hot  tire  on  a  wheel.  It 
consists  of  a  bar  of  wood,  abbut  2 
inches  square  and  3  feet  long.  There  is 
an  iron  catch  with  a  turned-up  end, 
about  9  inches  long,  which  works  either 
on  a  pin  or  an  eye-bolt,  let  into  the 
wooden  stick.  To  use  it,  the  end  of  the 
stick  is  placed  under  the  felloes,  and  the 
iron  catch  over  the  tire,  and  the  handle 
pressed  downwards. 

Dog- wood  {Cornus  sanguined) — Wood 
from  which  charcoal  is  made  in  the  royal 
gunpowder  factory,  Waltham  Abbey,  for 
R.F.G.  and  for  R.F.G.*  powder.  It  is 
not  grown  in  any  great  abundance  in 
England,  and  is  therefore  imported  into 
the  country  from  the  continent.  In  pri- 
vate factories,  the  charcoals  commonly 
used  for  all  natures  of  powder  are  made 
from  the  alder  {Bhamnus  frangtUd)  and 
willow. 

Dolphins — ^Two  handles  or  rings  in  the 
form  of  an  extended  horse-shoe  formerly 
cast  on  the  surface  of  ordnance,  midway 
between  the  breech  and  muzzle.  They 
were  chiefly  cast  on  bronze  guns,  and 
were  found  useful  for  lifting  the  gun  out 
of  its  carriage. 

Donjon,  or  Dnngeon  (Celtic  dun, 
a  height) — ^The  highest  and  strongest 
tower  of  an  ancient  castle.  It  was 
sometimes  the  resort  of  the  garrison 
when  nearly  worsted,  in  order  to  oflfer 
terms  of  capitulation ;  it  was  also  used 
for  the  reception  of  prisoners. 

Donkey  Engine->- A  small  steam  engine, 
which  is  in  very  general  use  when  stores 
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have  to  be  lifted.  On  board  ship  it 
is  inyaluable  for  filling  or  clearing  the 
hold. 

Doolie— An  Indian  term :  a  stretche/ 
for  carrying  the  sick  and  wounded  in 
India.  It  is  composed  of  a  frame-work 
of  wood,  and  the  seat  or  flooring  of  cane 
or  nawar  (a  coarse  cotton  tape).  At 
each  end  of  the  doolie  a  triangular 
piece  of  wood  is  fastened  to  the  frame, 
on  the  top  of  which  there  is  an  iron  ring 
attached  through  which  the  bamboo  for 
lifting  the  doolie  |s  placed.  The  top  of 
the  doolie  has  a  light  framework  of  wood, 
over  which  a  coarse  red  cloth  curtain  is 
hung  to  screen  the  sun  and  wind  from 
the  patient. 

Double  Lever  Bridge,  vide  Spar 
Bridge. 

DonUe  Sap^In  the  attack  of  fortresses, 
is  used  for  advancing  directly  to  the 
front  when  the  approaches  cannot  be  ad- 
vantageously made  by  zig-zags.  {Vide 
Sap.)  The  double  sap  may  be  calculated 
to  advance  at  the  rate  of  40  yards  in 
24  hours. 

DonUe  Shell — This  nature  o/  projectile 
has  been  introduced  into  the  service  for 
the  use  of  certain  R.M.L.  guns,  such  as 
the  7-inch  and  7-pr.  M.T.  gun,  but  for 
no  other,  though  very  good  practice  has 
been  made  with  these  shells  from  the 
16-pr.  field  battery  gun.  The  7-inch 
double  shell  is  nearly  four  calibres  long, 
strengthened  by  three  ribs  internally, 
otherwise  resembling  the  common  shell. 
A  bag  is  used  to  contain  the  bursting 
charge  as  given  for  common  shell. 

BonUe-shotting — ^As  its  name  implies, 
is  a  doubling  of  the  shot  in  the  gun, 
whereby  increased  effect  is  expected. 
This  was  formerly  a  practice  "more  often 
adopted  in  the  navy  than  in  land 
artillery.  In  the  latter,  double-shotting 
was  only  resorted  to  when  the  enemy 
being  close  on  the  guns,  a  double  charge 
of  case  shot  was  likely  to  render  good 
service.  The  introduction  of  rifled  guns 
has  done  away  with  this  mode  of  fire. 
What  is  now  known  as  a  "  double  shell "  is 
nothing  more  than  a  shell  of  increased 
length  and  capacity. 

Dofvetaalix^ — In  carpentry,  a  method 
of  fastening  or  joining  two  boards 
together  by  letting  one  piece  into  another 
in  the  f«*rm  of  the  tail  of  a  dove,  project-  / 


ing  bits  in  one  board  being  cut  to  fit  into 
corresponding  hollows  in  the  other. 

Dowelling — In  carpentry,  forms  part 
of  a  joiner's  work,  and  is  the  mode  pur- 
sued by  the  joiner  in  joining  planks  or 
boards  together;  it  is  performed  by  in- 
serting short  pieces  of  hard  wood,  let  in 
for  half  their  length  into  a  mortise  cut- 
in  the  edges  of  the  boards  that  are  to 
fit  together,  the  mortises  being,  of  course, 
made  opposite  each  other,  the  dowels  pre- 
venting the  boards  from  rising  up  or 
starting  from  their  places  when  the  work 
is  finished.  Instead  of  short  dowels,  a 
strip,  the  whole  length  of  the  boards,  is  let 
into  each  joint,  half  the  strip  lying  in  a 
ploughed  groove  made  in  the  middle  of 
the  corresponding  edges  of  the  two  boards  ; 
but  beside  these  precautions,  the  joints 
are  well  glued  up.  In  making  or  repair- 
ing wheels,  dowelling  is  resorted  to  by 
inserting  or  letting  into  the  ends  of  each 
pair  o£  felloes  a  round  piece  or  pin  of 
tough  wood  termed  a  "  dowel,"  serving  to 
prevent  their  deviation  from  the  circle, 
when  by  pressure  of  the  tire  or  any  other 
force  all  the  ends  are  compelled  to  meet. 
Dowelling  is  also  applied  in  the  manufac- 
ture of  heads  of  barrels  or  casks. 

Dowlas— A  coarse  kind  of  linen ;  it 
is  used  in  a  saltpetre  refinery  for  filtering 
the  saltpetre  liquid  as  it  is  drawn  off 
from  the  boilers. 

Drag  Bope — A  rope  having  a  small 
chain  and  hook  attached  to  one  end  of  it ; 
it  is  used  in  the  artillery  service  for 
pulling  or  drawing.  Drag  ropes  are  at- 
tached to  all  ordnance  carriages,  to  assist 
in  extricating  them  when  in  difficulty,  in 
sandy  soil,  steep  ascents,  or  in  descents 
when  there  is  no  shoe  attached  to  the 
carriage,  or  locking  chain  for  holding 
upon  the  carriage.  They  are  of  two 
sizes,  Jieavy  and  light;  the  former  are 
issued  to  the  20-pr.,  40-pr.  B.L.R.  and 
16-pr.  M.L.R.  batteries ;  the  latter  to 
the  9-pr.,  12-pr.  B.L.R.  and  9-pr.  M.L.R. 
batteries.  The  chain  end  is  intended  to 
prevent  the  rope  being  cut  by  the  tire 
of  the  wheel 

Drag  Bope  Knot,  or  Lever  Hitch— 
A  knot  the  same  as  the  men's  harness 
hitch  ;  it  is  used  for  fixing  handspikes  to 
the  ropes  attached   to   heav^  c^LtTVak^^s*, 
which  are  to  be  moved  \iy  Taevi*,  \>a.T^^ 
men  are  attached  to  each.  ^and&^Vk^. 
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Dragon — A  small  kind  of  blnnderbuss 
invented  during  the  reign  of  Queen 
Elizabeth.  It  is  thus  described : — "  A 
short  hand  gun,  of  great  bore,  to  carry 
several  pistol  or  carabine  balls,  or  small 
slugs ;  and  so  called  from  the  fact  of  its 
having  a  dragon*s  head  at  the  muzzle." 

This  was  the  weapon  with  which  the 
first  regiments  of  cavalry  were  armed, 
and  which  gave  to  them  the  name  of 
dragoons. 

Dragon's  Blood — A  deep  red  resinous 
substance  found  in  the  East  Indies,  Cochin- 
China,  and  the  Eastern  islands.  It  occurs 
in  masses  of  various  degrees  of  purity, 
and  in  sticks,  enveloped  in  palm  leaves. 
Dragon's  blood  is  employed  as  a  colouring 
matter,  and  as  an  ingredient  in  varnishes. 
Formerly  it  was  used  in  the  browning 
liquid  for  gun  barrels,  but  has  been  dis- 
continued for  some  years  past. 

Dragoons — Soldiers  trained  originally 
to  serve  indifferently  on  foot  or  horse, 
and  thereby  enabled  on  an  emergency  to 
act  as  cavalry  or  infantry.  Marshal 
Brissac,  in  1600,  appears  to  have  raised 
this  kind  of  horsemen.  They  were  armed 
at  first  (in  1632)  with  a  pike  and  musket ; 
in  1645,  with  a  dragon  of  musket  bore, 
and  in  1649  with  a  caliver.  Subsequently 
the  sword  was  substituted,  and  gradually 
dragoons  ceased  to  act  on  foot. 

The  origin  of  the  word  dragoon  is 
thus  explained  in  *  Chambers's  Encyclo- 
paedia : — "  From  the  old  fable  that  the 
dragon  spouts  fire,  the  head  of  the 
monster  was  worked  upon  the  muzzle  of 
a  peculiar  kind  of  short  muskets  which 
were  first  carried  by  the  horsemen  raised 
by  Marshal  Brissac  in  1600.  This  cir- 
cumstance led  to  their  being  called 
dragoons ;  and  from  the  general  adoption 
of  the  same  weapon,  though  without  the 
emblem  in  question,  the  term  gradually 
extended  itself  till  it  became  almost 
synonymous  with  horse-soldier." 

The  first  regiment  of  British  dragoons 
was  raised  in  1681,  and  called  the  Royal 
Regiment  of  Dragoons  of  Great  Britain — 
now  the  Scots  Grej/s  or  2nd  Dragoons. 

In  the  British  service  there  are  three 
regiments  of  dragoons  and  seven  regiments 
of  dragoon  guards ;  the  latter  are  termed 
heavy  cavalry. 

Draught — In    a    military  sense,    any 
^/ven  number  of  soldiers  taken  from  the 


different  branches  of  the  army,  or  from 
the  different  component  parts  of  a  regi- 
ment or  brigade  for  any  particular 
service. 

Draught — ^The  act  of  drawing  or 
pulling  carts  or  carriages  by  cattle  or 
men. 

This  subject  is  of  the  highest  im- 
portance in  the  artillery  branch  of  the 
service,  in  which  the  whole  transport  of 
artillery  materiel  is  dependent  on  draught 
cattle.  Horses  for  this  purpose  form 
the  chief  draught,  and  none  should  be 
passed  into  the  service  under  fifteen 
hands  high,  certainly  not  the  wheel 
horses,  for  height  tends  very  much  to 
the  capabilities  of  a  draught  horse, 
as  explained  in  Hyde's  *  Gunnery '  on  the 
subject  of  draught,  in  the  following 
words : — ^*  In  four-footed  animals,  the 
hinder  feet  are  the  falcrum  of  the  lever 
by  which  their  weight  acts  against 
the  load ;  and  when  the  animal  pulls 
hard,  it  depresses  its  chest,  and  thus 
increases  the  lever;  hence  we  see  the 
benefit  that  may  be  derived  from  large 
horses,  for  their  lever  necessarily  in- 
creases with  their  size.  Large  horses 
will  draw  more  than  small  ones,  even 
though  they  have  less  muscular  force, 
and  are  unable  to  carry  such  a  heavy 
burden.  The  force  of  the  muscles  tends 
only  to  make  the  horse  carry  forward 
continually  his  centre  of  gravity,  or,  in 
other  words,  the  weight  of  the  animal 
produces  the  draught,  and  the  play  and 
forces  of  the  muscles  serve  to  continue 
it." 

In  India,  though  horses  form  the 
draught  of  field  artillery,  heavy  artillery, 
with  the  rest  of  the  materiel  of  the 
army,  is  drawn  or  carried  by  elephants 
and  bullocks. 

Draw  the  Charge — ^To  *<draw  the 
charge  "  is  to  remove  the  cartridge  fit)m 
the  piece  after  it  has  been  loaded  or 
technically  termed  **  sent  home."  In 
a  gun  this  is  generally  effected  by 
means  of  the  '^worm"  attached  to  the 
rammer-head  of  sponge  staves  of  light 
field  guns.  Heavy  guns  have  each  a  wad- 
hook  which  consists  of  a  wrought-iron 
socket,  with  a  worm-head  rivetted  to  a 
stave. 

Draw-hridge — ^A  bridge  which  can  be 
drawn  up  so  as  to  enable  communication 
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with  the  outside  of  the  place  to  be  cut  off. 
In  a  fortified  place,  the  commanication 
with  the  country  and  between  the  various 
works  is  kept  up  by  means  of  gateways, 
bridges,  posterns,  &c  Where  bridges  are 
used,  they  are  always  broken  by  draw- 
bridges, which  can  be  raised  in  a  moment 
of  emergency,  and  are  usually  drawn  up 
cyery  night  by  order  of  the  governor  of 
the  place. 

Xtoawing,  Xilitary — ^The  representa- 
tion or  delineation  on  paper,  by  vertical 
or  horizontal  lines,  of  any  portion  of  a 
country,  the  features  and  extent  of 
which  it  is  necessary  a  general  in  com- 
mand of  troops,  serving  in  an  enemy's 
country,  should  be  made  acquainted  with. 
The  best  instruments  for  military  sketch- 
ing are  the  prismatic  compass  and  pocket 
sextant. 

The  information  which  such  a  sketch 
would  afford  should  be  supplied  by 
the  Quartermaster-Generars  department, 
every  officer  of  which  ought  to  be  able, 
with  or  without  the  aid  of  mathematical 
instruments,  to  delineate  with  facility 
and  correctness  a  rough  sketch  of  the 
peculiarities  of  the  country. 

Drawing  Paper — For  the  different  sizes, 
vide  Paper. 

Draw-knot — ^A  knot  in  common  use  in 
the  artillery  service.  It  is  used  for  the 
same  purpose  as  the  reef  knot,  viz.  for 
joining  two  ropes  together. 

DreiS,  To — In  drill  or  military  ma- 
noeuvres, is  to  keep  a  company,  or  bat- 
talion, in  such  a  position  or  order  as  to 
enable  it  to  make  an  exact  continuity 
of  any  line  or  direction  on  which  it  may 
be  formed.  In  dressing,  the  men  turn 
their  eyes  to  the  point  d^appuiy  where 
the  officer  is  posted,  and  by  his  correct- 
ing the  alignment  on  certain  fixed  points. 
the  most  perfect  line  may  be  obtained. 
In  artillery,  when  a  column  is  wheeled 
up  into  line,  the  dressing  is  made  on 
the  heads  of  the  marker's  horses,  and  6 
inches  from  them.  In  action,  the  dress- 
ing is  on  the  axle-tree  of  the  gun  on 
which  the  formation  is  made.  The  same 
rule  is  to  be  observed  in  all  formations 
of  line,  as  well  as  in  the  correcting  of  a 
line,  when  it  is  necessary  to  throw  out 
markers  for  that  purpose. 
In  casting  ordnance,  to  dress  implies 


when  withdrawn  from  the  pit,  prepara- 
tory to  turning. 

DroM,  Xilitary— The  clothing  issued 
to  soldiers,  termed  regimentals.  The 
dress  of  the  soldier  should  be  light  and 
easy,  not  encumbering  his  arms  or  legs 
in  any  way,  but  leaving  him  free  to  shoot 
and  walk.  The  dress,  moreover,  should 
be  adapted  to  the  climate  of  the  country 
in  which  the  soldier  serves.  The  earliest 
record  of  the  government  undertaking, 
for  the  first  time,  the  clothing  of  English 
troops  appears  to  have  been  in  the  reign 
of  Edward  111. 

Drift — ^A  gun  implement  made  of 
steel ;  it  is  used  for  clearing  the  vent,  when 
choked.  In  using  it,  a  hammer  must  be 
applied  to  the  head  of  the  drift  to  drive 
it  through  the  vent.  There  are  also 
wood  drifts,  which  are  used  in  inserting 
the  papier-mdM  wad  in  common  shell 
for  rified  guns. 

Drift — In  gunnery,  the  deviation  of 
projectiles  from  their  true  course.  ( Fwfe 
Deviation.) 

Drifts,  Bo<&ot — Instruments  used  for 
driving  the  composition  of  signal  rockets. 
They  are  made  of  wood  pointed  with  brass 
ferrules ;  four  are  used  in  driving,  three 
hollow  and  one  solid ;  a  fifth  drift,  with 
a  rounded  end,  is  also  used  to  protect 
the  choke,  and  to  set  the  case  in  the 
mould. 

Drill — ^The  instruction  given  to  all 
officers  and  soldiers  of  the  army  to  fit 
them  for  their  respective  duties.  It 
comprises  the  setting-up  of  the  soldier, 
as  well  as  the  march  and  manceuvring 
of  bodies  of  troops,  equitation,  the  art  of 
driving,  and  the  working  of  guns,  &c. 
Agreeably  to  the  Queen's  Regulations,  "  it 
is  expected  that  every  officer  who  has 
been  two  years  in  the  service  shall  be 
capable  of  commanding  and  exercising  a 
troop,  battery,  or  company  in  every 
situation,  •and  shall  be  perfectly  ac- 
quainted with  its  interior  management, 
economy,  and  discipline ;  and  that  every 
officer,  who  shall  have  been  two  years 
in  command  of  a  troop,  battery,  or  com- 
pany, shall  be  competent  in  every  respect 
to  undertake  the  duties  of  a  field  officer." 

No  officer  is  to  be  dismissed  from  drill 


until  he  has   gone  througVi  a  to\v.T?>fe  qI 
rifie   instruction    under   tYve  Tft^VraenXaX 
the  removal  of  ihe  clay  from  the  gun  /instructor ;  and,  in  the  ca^ali^^  a.  eQ\xi:%« 
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of  single-stick,  fencing,  and  army-signal- 
ling instruction. 

Colonel  Macdougall,  in  his  *  Theory  of 
War,'  says  that  "  The  basis  of  all  excel- 
lence in  bringing  an  army  into  action  is 
drill.  No  man  can  be  a  general  without 
being  perfectly  master  of  the  art  of 
handling  his  troops  of  all  arms." 

Brill  Cartridge,  vide  Cartridge. 

Drill  Sergeant — A  name  given  to  a 
non-commissioned  officer,  whose  duty  it 
is,  under  the  orders  of  the  adjutant,  to 
attend  to  the  drill  instruction  of  young 
officers  and  soldiers. 

Drilling  Machine — ^A  contrivance  for 
giving  rotatory  motion  to  a  drill,  and,  by 
means  of  spur  gear  connected  with  the 
arm,  for  moving  the  tool  to  and  fro,  or 
up  and  down.  This  machine  is  used  for 
drilling  holes  in  metal  where  accuracy 
is  required,  the  rougher  work  being  done 
by  the  punching  machine. 

Drivers,  Artillery — Men  attached  to 
a  battery  of  artillery  to  drive  the  horses. 
They  do  not  work  the  guns,  but,  when 
they  can  be  spared,  are  taught  the  gun 
drill.  The  men  enlisted  as  drivers  are  of 
shorter  stature  than  gunners,  as  height 
and  weight  are  not  required. 

When  men  are  enlisted  as  gunners,  if 
they  do  not  fulfil  the  conditions  as  to 
age  and  standard,  they  may  be  enter- 
tained as  drivers,  if  likely  to  become  good 
drivers,  but  special  application  must  be 
made  to  the  Adjutant-General. 

In  the  early  days  of  artillery  both  in 
the  English  and  continental  armies, 
regularly  enlisted  drivers  were  unknown. 
The  horses  attached  to  guns  were  driven 
by  civilian  drivers,  who,  we  are  told  by 
Captain  Hime,  R.A.,  in  his  paper,  "  The 
Mobility  of  Field  Artillery,  Past  and 
Present,"  were  in  the  habit  of  running 
away  on  the  first  available  opportunity, 
and  in  doing  so  at  the  battle  of  Falkirk 
lost  our  guns.  But  notwithstanding 
this  catastrophe,  it  took  half  a  century 
and  upwards  before  matters  in  any  way 
righted  themselves,  and  even  then, 
though  a  vast  improvement  had  taken 
place  upon  the  old  system  of  dismounted 
civilians,  great  confusion  in  the  organisa- 
tion existed. 

As   further  shown  by  Captain  Hime, 

ihe  drivers    were    enlisted    in    a   corps 

totalJjr  distinct   from  the  regiment,  and 


commanded  by  their  own  officers;  the 
drivers  were  thus  separated  by  a  wide 
gulf  from  the  gunners ;  this  want  of 
connection  between  the  field  artillery  and 
its  means  of  draught  led  to  discord,  con- 
fusion, and  waste  of  time.  Iji  1817,  the 
drivers  were  first  placed  under  the  com* 
mand  of  the  artillery  officers,  and  in 
3822  men  were  enlisted  into  the  regi- 
ment as  gunners  and  drivers. 

Driving — In  its  usual  sense,  means 
the  act  of  impelling  or  directing  draught 
cattle ;  it  is  seen  in  the  act  of  a  driver 
urging  or  impelling  his  horses  on.  The 
term  is  also  commonly  used  in  the 
management  of  an  engine  attached  to  a 
railway  train.  In  the  laboratory,  the 
word  is  applied  to  the  mode  formerly, 
and  to  some  extent  at  the  present  day, 
of  filling  fuzes,  port-fires,  and  rockets, 
with  composition.  The  term  is  also  used 
in  mining,  in  constructing  a  gallery. 
And,  lastly,  the  word  is  used  to  express 
the  driving  side  of  the  grooves  of  a  rifled 
gun,  in  contradistinction  to  the  loading 
side. 

Driving  Wheel — In  machinery,  the 
wheel  which  communicates  the  motion 
to  the  pinion,  or  to  the  second  wheel 
deriving  its  motion  from  the  first,  which 
may  either  be  a  multiplying  or  diminish- 
ing wheel  according  to  the  necessities  of 
the  case. 

Drooping — ^In  artillery,  a  term  applied 
to  the  wearing  away  of  the  muzzle  of 
S.6.  guns,  especially  bronze  guns,  after 
long  firing.  Drooping  occurs  from  the 
gun  having  much  windage,  and  not  alone 
from  the  cause  hitherto  given,  viz.  quick 
firing  and  consequent  heating  of  the 
piece.  This  defect  is  not  likely  to  happen 
to  B.L.  and  M.L.  rifled  guns,  as  the  former 
have  no  windage,  the  latter  but  very 
little ;  moreover,  the  barrel  of  rifled 
guns,  being  of  steel,  is  not  so  liable  to 
wear  away  as  gun-metal.  There  is  a 
method  now  of  condensing  the  bores  of 
bronze  ordnance. 

Drug  Carriage — ^A  truck  carriage  used 
for  moving  heavy  guns  in  positions 
where  the  size  of  the  platform  would  be 
inconvenient.  There  are  several  sizes  of 
drugs.  The  largest  is  constructed  to 
carry  heavy  guns  of  the  present  day,  and 
is  fitted  with  two  pairs  of  frame  shafts 
\  and  outiiggers  for  swingle-trees  for  four 
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hones  abreast.    The  small  and  mcdiam 
drugs  are  fitted  for  man  draught. 

Brum — In  machinery,  the  cylinder 
attached  to  the  shaft  oyer  which  the 
belting  is  placed,  to  communicate  motion 
to  the  several  wheels  of  the  machine  in 
connection  with  it.  The  term  is  also 
applied  to  all  cylindrical  articles  of 
various  manufacture  having  for  their 
object  the  feeding  of  machines  in  particu- 
lar positions. 

The  name  is  also  given  to  a  musical  in- 
strument, which  consists  of  a  cylindrical 
framework  of  wood,  covered  at  the  ends 
with  parchment,  and  braced  underneath 
with  cords  and  snares.  Drums  are 
used  by  all  infantry  regiments,  except 
rifle  corps,  to  perform  the  beats  at  morn- 
ing and  evening  in  camp  or  garrison. 
They  are  not  to  be  beaten  after  tattoo. 
In  camp,  in  the  performance  of  divine 
service,  a  drum  (or  drums)  is  often  used 
as  a  reading  desk. 

Dnun,  Beat  of^  vide  Beat  of  Drum. 

Dmm-head  Court-martial  —  Though 
not  mentioned  by  name  in  the  Mutiny 
Act,  or  Articles  of  War,  can  be  held  on 
emergency  in  cases  of  mutinous  conduct  on 
the  march  necessitating  instant  punish- 
ment. Its  powers  are  equal  to  those  of 
a  regiment^  court-martial,  and  its  pro- 
ceedings must  be  committed  to  paper. 

Dmm-niajor  —  A  non-commissioned 
officer,  whose  duty  consists  in  controlling 
the  boys  attached  to  a  regiment,  and  in 
instructing  them  in  the  several  "  beats  " 
of  the  drum.  He  marches  past,  baton 
in  hand,  at  the  head  of  his  regiment  in 
order  to  give  the  time  to  the  band. 

Bmmmed-out — A  punishment  formerly 
included  in  the  award  for  dismisal  from  the 
service  with  ignominy.  It  consisted  in  the 
soldier  being  trumpeted  or  drummed  out 
of  the  barracks  or  quarters  of  the  corps 
to  which  he  belonged. 

Dnimmer — ^As  his  name  implies,  a 
beater  of  a  drum,  one  whose  duty  is  to 
beai  the  drum  in  military  exercises.  In 
regiments  of  the  line,  drummers,  who 
are  generally  the  sons  of  soldiers,  and 
chiefly  young  boys,  form  a  component 
part  of  the  regiment,  and  are  instructed 
in  their  duties  by  the  drum-major. 

Drying  Chmpowder — In  the  concluding 
tti^  of  the  manufacture  of  gunpowder, 
drying  is  an  essential  process.    It  takes 


place  after  the  powder  has  been  glazed. 
Ordinary  powder  does  not  require  the 
length  of  time  or  extent  of  heat  to  dry 
it  as  P.  powder.  This  can  be  well  under- 
stood from  the  size  of  the  pebbles,  and 
the  amount  of  moisture  in  the  latter 
when  taken  off  the  incorporating  mills. 

Drying-room — A  room  specially  made 
in  gunpowder  factories  for  drying  the 
powder.  It  is  heated  by  steam  pipes, 
and  fitted  with  open  frame- work  shelves, 
on  which  small  wooden  trays,  about 
3  feet  long,  1  foot  6  inches  in  breadth, 
and  2^  inches  deep,  are  placed ;  the  bot- 
toms of  the  trays  are  covered  with  can- 
vas or  copper,  and  each  tray  holds  about 
12  lbs.  of  ordinary  powder.  The  size  of 
the  room  is  in  proportion  to  the  out- 
turn of  the  factory  per  diem,  say,  capa- 
ble of  holding  from  20  to  40  or  more 
barrels.  Ordinary  powder  remains  in 
the  drying-room  for  24  hours,  P.  powder 
longer,  and  is  subjected  to  a  greater 
heat ;  the  heat  is  communicated  by 
steam  passing  through  pipes  arranged 
horizontally  on  the  floor  of  the  room. 
(Some  modification  of  this  mode  of  apply- 
ing the  heat  to  P.  powder  has  been 
made. at  the  R.  G.  F.  Waltham  Abbey.) 
The  temperature  is  raised  and  lowered 
gradually,  otherwise  the  too  sudden 
change  would  be  likely  to  destroy  the 
texture  of  the  grain.  The  ceiling  and 
roof  are  fitted  with  ventilators,  through 
which  all  the  moisture  escapes;  at  the 
same  time  a  constant  current  of  hot  air 
circulates  through  the  room.  It  is  of  the 
greatest  importance  that  the  vapour 
should  be  carried  off,  for  if  this  be  not 
effectually  done,  on  the  decrease  of  the 
temperature  it  would  condense,  and  form 
again  on  the  powder. 

Dnbber — An  Indian  term  ;  a  vessel  for 
holding  oil.  It  is  made  of  untanned 
ox  or  sheep  skin,  and  is  peculiar  to 
Asiatic  countries.  It  is  also  termed  a 
koopch. 

Dubbing — ^A  mixture  of  certain  oils 
and  tallow  which  is  applied  in  the  treat- 
ment of  leather,  after  it  has  been  In  use 
for  some  months,  or  after  it  has  lain  in 
store. 

DoffiuLar — In     the       native      Indian 
cavalry    is    a    non-commissioned  o^c«t 
corresponding    with.     tVvft     Ta.ii\sL    ^i    «b 
sergeant. 
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DufGEMLar-migor — A  rank  in  the  Indian 
cavalry  corresponding  with  the  sergeant- 
major  of  a  European  regiment  of  cavalry. 

Dumb-hells — Weights  swung  in  the 
hands  for  exercise,  and  generally  placed 
in  the  hands  of  military  recmits  while 
at  drill,  for  the  purpose  of  exercising  the 
muscles.  They  weigh  respectively  10  lbs., 
16  lbs.,  and  20  lbs. 

Dummy  Friction  Tube  —  A  non-ig- 
nitible  tube,  which  is  used  for  drill 
prpposes.  It  consists  of  a  steel  prong, 
fork,  and  lanyard  ;  the  prong  is  entered 
in  the  fork,  which  is  inserted  in  the  vent 
and  pulled  through  by  the  same  motion 
which  fires  the  service  friction  tube. 
Since  the  original  pattern  was  approved 
of,  it  has  been  found  that  the  prongs  are 
liable  to  fracture  the  "eye."  In  the 
present  pattern  the  prong  is  made 
stronger,  and  the  split  of  the  spring  is 
carried  through  its  neck,  instead  of  the 
latter  being  solid.   - 

Dundas's  Onns — S.B.  guns  of  some- 
what similar  form  to  those  of  Mr.  Monk's, 
and  introduced  into  the  service,  some 
years  ago,  by  Colonel  Dundas,  R.A.  They 
are  not  so  conical,  having  a  greater 
thickness  of  metal  in  the  first  and  second 
reinforces.  His  68-pr.  (95  cwt.)  is  used 
both  as  a  land  and  sea-service  gun,  and 
his  32-pr.  of  58  cwt.  has  been  largely 
used  in  the  navy.  There  are  other  guns 
still  in  the  service  bearing  his  name, 
which  are  used  for  land  or  sea  purposes. 

Dungeon,  vide  Donjon. 

Dust,  Powder — All  gunpowder,  in  the 
process  of  reeling,  gives  off  a  certain 
amount  of  dust.  It  is  a  great  object  to 
remove  the  dust  from  the  powder,  as  it 
quickly  absorbs  moisture  from  the  atmo- 
sphere, and,  consequently,  impairs  its 
preserving  qualities.  This  dust  is  not 
lost  to  the  factory,  but  is  worked  over 
again,  receiving  first  the  process  of  in- 
corporation for  a  short  time,  and  then 
going  through  the  rest  of  the  mills  until 
it  becomes  perfect  gunpowder.  The 
operation  of  dusting  is  effected  by  cylin- 
drical reels  covered  with  canvas,  which 
revolve  at  a  given  rate. 

Duty — In  a  military  sense,  the  observa- 

ation  and  execution  jof  all  orders  which 

pertain   to   a  soldier.     In  carrying  out 

the  several  duties  which  military  service 

imposes f  whether  in  a  regiment  or  garri- 


son, a  roster  is  kept  regulating  the  suc- 
cession of  duties.  What  is  termed  the 
tour  of  duty  is  invariably  from  the 
senior  downwards.  An  officer  on  one 
duty  cannot  be  ordered  for  any  other, 
until  he  has  completed  the  duty  on 
which  he  is  engaged. 

Garrison  and  brigade  duties  are  those 
performed  by  one  regiment  in  common 
with  another ;  regimental  duties  by  the 
officers  of  a  regiment  or  brigade  of 
artillery  among  themselves.  {Vuk 
Queen's  Regulations.) 

With  reference  to  a  steam  engine, 
duty  is  the  amount  of  work  done  in 
relation  to  the  quantity  of  fuel  con- 
sumed. 

Dwarf  Platform — A  wrought-iron 
frame,  from  which  heavy  guns  are  fired 
when  in  open  batteries.  The  original  pat- 
tern is  similar  in  general  construction  to 
the  '*  common  traversing  '*  platform,  and 
guns  mounted  upon  this  nature  of  plat- 
form can  fire  through  ordinary  embra- 
sures. By  lengthening  the  legs  of  a 
platform  of  this  kind,  the  gun  could  be 
fired  over  a  parapet,  if  required.  The 
ordinary  garrison  carriage  is  used  with 
it,  but  has  blocks  instead  of  axle-trees 
upon  which  it  rests,  the  part  of  the  block 
between  the  cheeks  being  deeper,  and 
passing  between  them,  so  as  to  keep  the 
carriage  in  its  place.  In  front  of  each 
bracket  there  is  a  pair  of  cheek  plates, 
in  which  a  gun-metal  truck  works, 
which  comes  into  play  when  the  rear  of 
the  carriage  is  hoisted  up  by  the  truck 
levers.  The  carnage  is  run  up  by  means 
of  tackles.  Dwarf  platforms  were  made 
to  traverse  on  a  pivot,  but  "raised 
racers  "  have  been  substituted,  the  plat- 
form resting  on  hollow  solid  trucks  which 
run  upon  the  racer.  Since  the  introduc- 
tion of  heavy  rifled  artillery,  a  change  of 
pattern  has  taken  place,  net  only  in  this 
nature  of  platform,  but  in  the  carriage 
adapted  to  it,  which  is  of  the  ordinary 
single  or  double  plate  pattern^  both  of 
which  are  made  of  wrought  iron.  Case- 
mate carriages  and  platforms  are 
similarly  constructed,  aud  the  platforms 
of  each  only  differ  in  the  height  they  are 
raised  from  the  gi*ound ;  the  casemate 
platform  being  low  for  use  in  casemates, 
and  the  dwarf  platform  high  for  open 
batteries. 
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The  present  dwarf  platform,  as  is 
shown  in  the  '  Treatise  on  Military  Car- 
riages,* received  its  name  of  "  dwarf," 
because,  when  introduced,  the  then  ser- 
vice platform,  now  obsolete,  was  much 
higher. 

Djnaxnies — ^That  branch  of  mathema- 
tics which  relates  to  the  action  of  force 
producing  motion. 

I^jrnamite — ^An  explosive  substance, 
formed  by  mixing  nitro-glycerine  with  a 
porous,  infusorial  earth,  known  in  Ger- 
man as  Kieaelgvhr,  Its  discovery  is  due 
to  Mr.  Nobel,  a  German  engineer.  The 
earth  absorbs  the  oil,  and  the  result  is 
a  plastic,  putty-like  substance  of  a  brick- 
dust  colour,  containing  about  75  per  cent. 
of  nitro-glycerine  and  25  per  cent,  of 
absorbent  earth.  Dynamite  is  manufac- 
tured in  England  by  the  British  Dyna- 
mite Company,  who  have  erected  ex- 
tensive works  at  Ardeer,  near  Glasgow. 
There  are  two  descriptions,  No.  1  and  No. 
2 ;  the  former  is  of  a  stronger  character 
than  the  latter.  In  the  demolition  of 
the  fortifications  of  Marsal,  in  German 
Lorraine,  both  gunpowder  and  dynamite 
were  used,  and  it  is  stated  that  the 
former  was  considered  the  most  effective. 


£. 


r — ^The  name  given  to  the  lug  or 
loop  formerly  cast  on  mortar  shells. 
The  term  was  also  usually  applied  to 
the  'Molphins"  on  light  guns.  The 
object  originally  of  casting  mortar  shells 
with  ears  was,  to  assist,  in  placing  the 
shell  in  the  mortar,  but  lewis  holes  are 
now  adopted  for  that  purpose. 

Eaxth,  Moulding — Used  in  casting. 
It  consists  of  a  mixture  of  clay,  sand,  and 
horse  dung. 

Earthworks — ^In  fortification,  all  works 
thrown  up  for  attack  or  defence  in  which 
earth  enters  chiefly  into  the  construction. 

In  the  defence  of  a  place  it  is  still  an 
open  question  whether  it  would  not  be 
better  to  trust  to  earth  than  to  masonry. 
The  former  is  more  ready  at  hand,  easier 
repaired  when    penetrated  hjr  shot  and 


shell,  and  the  defenders  are  not  so  liable 
to  be  injured  by  splinters  as  by  masonry. 
It  is  well  known  to  readers  of  the  Crimean 
War,  and  to  the  actors  in  it,  what  a 
difficult  task  the  capture  of  the  Mamelon 
was,  on  account  of  the  ease  with  which 
the  repairs  were  effected  of  a  night. 

Ebony  (^Diospyros  cardifoiidy—Ji  tree 
common  in  the  jangles  of  Southern  India. 
It  has  a  strong,  hard,  close-  and  even- 
grained  wood,  of  a  dark  brown  colour. 
A  cubic  foot  of  unseasoned  wood 
weighs  from  85  to  90  lbs.  It  is  used  in 
the  Arsenal  and  Gun  Carriage  Agency 
at  Bombay  for  drawer  handles,  press 
screws,  &c. 

Eccentric — ^Not  in  the  centre.  In  gun- 
nery, and  when  shell  guns  were  in  use, 
the  term  was  chiefly  applied  to  hollow 
projectiles  the  centre  of  gravity  and 
centre  of  figure  of  which  did  not  coincide. 

Echelon — A  step  or  round  of  a  ladder. 
It  is  a  formation  laid  down  in  the  field 
exercise  of  the  army,  in  which  the  divi- 
sions of  a  regiment  are  placed  in  a  situ- 
tion  resembling,  when  viewed  from  a 
height,  some  analogy  to  the  successive 
steps  of  a  ladder,  a  circumstance  which 
has  caused  the  formation  to  be  thus 
designated.  The  divisions  are  placed 
successively  parallel  to  each  other,  but 
no  two  on  the  same  alignment,  each  divi- 
sion having  its  front  clear  of  that  in  ad- 
vance, so  that,  by  marching  directly 
forward,  it  can  form  line  with  it.  There 
are  two  kinds  of  eclielou,  the  direct  and 
oblique.  The  former  is  applicable  to  the 
attack  and  retreat;  the  latter  for 
changing  position,  or  for  getting  on  the 
enemy's  flank.  The  echelon  formation 
is  also  applicable  in  many  situations  of 
batteries  of  artillery,  and  is  particularly 
adapted  to  resist  attacks  in  front  or  in 
flank.  The  direct  echelon  of  artillery  is 
formed  by  the  successive  march  of  sub- 
divisions, divisions,  or  half-batteries  to 
front  or  rear.  The  oblique  echelon  is 
formed  by  the  wheel,  less  than  the 
quarter  circle  of  a  battery,  or  any  part 
of  it,  so  as  to  be  oblique  to  the  former 
front,  and  pai'allel  to  each  other.  It  is 
used  to  gain  ground  to  a  flank  while 
moving  to  the  front. 

The  echelon  formation  is  found  &Uo  1q 
be  very  useful  in  the  atlatV  Qi  <iwi«\T^ 
against   cavalry;   it  may  \ift  ^\\^«t  va. 
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echelon  from  the  right  or  left  or  Echelon 
from  the  centre. 

Ecltureurs — Literally,  the  feelers  of 
an  army.  They  are  bodies,  generally  of 
light  cavalry,  sent  to  the  front  or  the 
flank  of  an  army  to  obtain  intelligence 
as  to  the  movements  of  the  enemy. 
They  are  not  used  as  exceptional  or  dis- 
tinct bodies,  but  all  the  light  cavalry  is 
called  upon  to  perform  that  duty.  When 
the  first  Napoleon  was  Chief  Consul  of 
France,  he  raised  a  regiment  of  e'claireurs 
for  the  protection  of  Paris.  In  the  con- 
tinental war  of  1870,  ^claireurs  were 
employed  both  by  the  Germans  and 
French. 

EcontOB  (French  €couter,  to  listen) 
— Listening  galleries.  Such  are  known 
to  engineers  and  others  in  connection 
with  siege  works.  These  galleries  are 
run  out  under  and  beyond  the  glacis  at 
regular  distances  in  the  direction  of  the 
besiegers'  works,  and  enable  the  besieged 
to  hear  and  estimate  how  near  the  be- 
siegers have  carried  their  mining  opera- 
tions. 

Education,  Military — ^A  civil  branch 
of  the  army,  presided  over  by  a  director- 
general  of  military  education,  under 
whose  orders  are  the  military  iijspectors 
of  schools.  All  officers  who  are  candi- 
dates for  the  Staff  College  are  examined 
under  the  orders  of  the  director-general. 
The  studies  carried  on  at  the  college 
are  regulated  by  him  in  concert  with 
the  commandant  of  that  institution. 
The  final  examination  of  officers,  who 
have  passed  the  prescribed  time  at  the 
college,  takes  place  under  his  cognisance, 
and  a  report  is  submitted  by  him  to  the 
Horse  Guards  of  the  qualifications  of  the 
officers  examined.  His  department  super- 
vises all  regimental  schools,  garrison 
libraries,  &c.  In  fact,  on  all  subjects  of 
education  in  the  army  he  is  the  director 
and  referee. 

The  following  is  a  list  of  the  govern- 
ment educational  and  scientific  establish- 
ments in  this  country : — 

The  Department  of  Artillery  Studies ; 

The  School  of  Engineering  at  Chatham ; 

The  School  of  Gunnery  at  Shoebury- 
ness; 

The   School   of  Instruction   at  Alder- 
shot; 

The  School  of  Musketry  at  Hythe ; 


The  Army  Medical  School,  Netley  ; 

The    Military    School    for    Music   at 
Hounslow ; 
.  The  Royal  Military  Asylum  at  Chelsea ; 

The  Royal  Hibernian  Military  School, 
Dublin.    (  Fwfo  Schools.) 

Effective — Used,  in  a  military  sense, 
to  denote  the  number  of  men  actually 
borne  and  doing  duty  on  the  strength  of 
a  company  or  regiment,  in  the  field  or  on 
parade. 

Effects — The  property  of  a  deceased 
officer  or  soldier.  On  the  death  of  either, 
a  committee  of  adjustment  is  formed  to 
take  charge  of  the  property,  and  to  ad- 
just the  affairs  of  the  deceased,  as  directed 
by  the  Mutiny  Act. 

Efficient — This  term  expresses  a 
thoroughly  trained  soldier,  and  is  also 
applicable  to  a  well-trained  volunteer. 
(  Vide  Volunteer.) 

Efflorescence — ^The  formation  of  small 
crystals  on  the  surfaces  of  bodies,  in  con- 
sequence of  the  abstraction  of  water 
from  them  by  the  atmosphere.  Saltpetre 
shows  itself  in  this  form  on  the  surface 
of  the  ground. 

Elastic — Any  body  which,  being  com- 
pressed, returns  to  its  original  shape  on 
being  released.  The  air,  for  instance,  is 
an  example  of  elasticity. 

Eleotnc  Fnze — The  invention  of  Mr. 
Abel,  chemical  examiner  to  the  War 
Office.  It  is  used  for  mining  purposes, 
and  is  on  the  same  principle  as  the 
electric  tube,  also  invented  by  him.  The 
electric  tube  can  be  fired  by  means  of  a 
magneto-electric  apparatus  or  "  magnetic 
exploder."    (  Vide  Electric  Tube.) 

Electric  Light — ^In  *  Chambers's  En- 
cyclopaedia' is  found  the  following 
abridged  description  of  this  light : — 
"  When  the  ends  of  two  wires  which  form 
the  poles  of  a  powerful  galranic  battery 
are  made  to  touch,  and  then  are  separated 
for  a  short  distance,  the  current,  which 
passes  when  the  contact  is  made,  does  not 
cease  with  the  separation,  but  forces  its 
way  through  the  intervening  air,  accom- 
panied with  an  intense  evolution  of  light 
and  heat.  So  great  is  the  heat  evolved 
that  the  most  refractory  metals  are 
melted  by  it,  and  therefore  some  sab- 
stance  rivalling  the  metals  in  condncting 
power,  but  much  more  infusible,  must  be 
found  to  act  as  the  poles,  to  allow  of  the 


continaation  of  ths  cnrreDt  in  inch  eir- 
cumstances.  The  Tsriom  fonni  of  carbon 
■re  well  suited  to  tbia  parpose ;  th«  more 
compact  forms  of  charcoal  nDsner  veij 
well ;  baked  carbon  uneven  better,  bnt 
the  cake  that  is  anblimed  inside  the 
retarta  in  the  distillation  of  gas,  bath  for 
darability  and  condnctLng  power,  mnken 
by  far  the  best  poles.  Sir  Humphrey 
I^vy  first  discoTered  and  described  the 
electric  light." 

As  this  work  does  not  admit  of  dia- 
grams, a  contiDaBDce  of  the  eipjanation 
is  herewith  giTen.  "  The  carboD  paints 
which  are  fixed  into  hollow  brass  rods 
opposite  to  each  other,  supported  on  glass 
pillars,  are  connected  with  the  batterr 
by  wires  entering  at  what  are  called  the 
binding  screws.  The  rods  slide  in  the 
heads  of  the  glass  pillars,  fixed  to  a  stand, 
10  as  ta.admit  of  the  points  being  placed 
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the  battery  poles  being  properly  connected, 
the  points  are  made  to  touch,  and  are 
then  withdrawn  a  line  or  two,  when  the 
nMet  dazzling  light  ensues,  somewhat 
approaching  the  light  of  the  sua  In  purity 
Md  splendour, " 

ZlMttie  Telegraph — As  described  in 

"x^^Krancia'  'Dictionary  ofArts and  Sciences,* 

IS   a  means  of  rapid  communication  by 

the  science  of  electro-magnetism.     It  is 

known  that  when  a  current  of  electricity 


tion  in  proportion  to  the  strength  of  the 
current.  In  the  electric  telegraph,  a 
current  is  sent  along  a  wire  enclosed  in 
>  wax^n  or  resinous  material,  to  keep  it 
dry  and  iusnlated  from  one  station  to 
another,  where  it  acta  npon  several 
magnets,  in  accordance  to  a  similar  set 
of  magnets  at  the  limt  station.    Accord- 

these,  driring  them  to  the  right  or  left, 
more  or  less,  it  is  instantly  known  what 
it  is  intended  to  communicate. 

Xleotrio  Tnbe— The  invention  of  Mr. 
Abel,  chemical  eiamioei  to  the  War 
Office.  This  tnbe  is  used  for  firing  guns 
at  proof,  and  has  superseded  the  gal- 
vanic tnbe  for  this  purpose.  It  can  be 
nsed  for  liring  a  large  number  of  guns 
limnltaneoDEly ;  also  for  tiring  the 
time  gnna  at  large  stations  by  means  of 
an  ordinary  telegraph  wirs  from  wb&t- 
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rpeiloes,  though  a  diffen 

MeotrvoitJ  —  la  described  as  "the 
'  ich  treats  of  the  Uws  of  the 
lid;  a  poner  which  causes 
ttlaction  and  repulsion  between  light 
odies.  The  following  is  the  relative 
jnducting  power  of  metals:  — 
"Copper  ..  ..  10000 
Gold 9360 


Potassium       .,  .,  133 

"The  condncting  power  of  rods  of  the 
same  metal  of  equal  diameter  is  inversely 
as  their  lengths  ;  of  rods  of  equal  lengths, 
it  is  proportional  to  the  mass,  and  not  to 
the  surface.  The  conducting  power  ia 
increased  by  lowering  the  temperature, 
and  diminished,  and  linally  destroyed, 
by  raising  the  temperature.  Metals  are 
infinitely  better  conductors  than  any 
other  sabetances.  Charcoal,  which  haa 
been  eiposed  to  a  strong  heat,  is  one 
'   "      '     '  '     ■  but    greatly 


Eleetro-baUiztia  Apparatus — An  appa- 
ratus invented  by  Major  Kavez,  of  the 
Belgian  artillery.  It  is  thus  described  in 
the  '  Royal  Artillery  Institution  Papers  ': 
—"This  instrument  exhibits  accurately 
the  time  occupied  by  a  projectile  id 
passing  over  different  parts  of  the  tra- 
jectory ;  also  for  measuring  the  force 
of  gunpowder  as  it  is  actually  used  in 
every  gnn  in  the  eervice.  The  electro- 
ballistic  apparatus  consists  of  ■  frame, 
across  which  thin  copper  wires  are 
stretched  horizontally  in  parallel  lines, 
and  of  a  pendulum,  of  which  the  libln- 
tion  is  measured.  Tbe  tiama  \a  ^\»jyA  *. 
few  paces   in   fiont  of  U\a  jiiii 
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target,  according  as  the  initial  or  im- 
pact velocity  is  required.  The  wires, 
which  are  so  close  together  that  the  pro- 
jectile cannot  pass  between  them,  are  con- 
nected with  and  act  upon  the  pendulum, 
by  means  of  an  electrical  current  passing 
through  them.  Any  one  of  these  wires 
being  broken  by  the  passage  of  the  shot, 
the  pendulum  indicates  the  force  of  its 
vibration,  and  by  working  out  a  mathe- 
matical formula,  the  velocity  of  the  pro- 
jectile is  ascertained  to  the  1000th  part 
of  a  foot  per  second." 

ElephaJit — ^The  most  gigantic  of  exist- 
ing quadrupeds.  This  animal  is  used  as 
a  beast  of  burden  and  draught  in  India, 
for  carrying  the  camp  equipage  of  troops, 
and  for  dragging  heavy  artillery.  The 
elephant  is  of  an  average  height  of  8  or 
9  feet,  some  grow  to  11  feet ;  they  carry 
from  1200  to  1400  lbs.  and  drag  from  40  to 
60  cwt.  Elephants  are  found  at  the  foot  of 
the  Kumaon  Hills  in  the  N.-W.  Provinces 
of  India,  in  Assam,  in  Upper  Burmah,  and 
in  Ceylon.  The  elephant  is  also  found  in 
Africa,  but  does  not  appear  to  be  such  a 
high-class  animal  as  the  Indian  elephant. 
Elephants  are  fed  on  wheaten  cakes, 
coarse  grass,  and  leaves.  They  breed  in 
confinement,  the  period  of  gestation  being 
about  twenty  months,  and  bring  forth 
one  young  at  a  birth. 

Elevating  Eye — ^To  facilitate  the  ele- 
vation and  depression  of  the  Armstrong 
land  service  guns,  an  elevating  eye  is 
screwed  into  the  under  side  of  the  breech, 
at  a  suitable  distance  from  the  trunnions, 
for  the  adjustment  of  the  gun,  by  means 
of  an  elevating  screw ;  the  40-pr.,  how- 
ever, has  a  somewhat  different  arrange- 
ment, having  an  elevating  screw  and 
quoin. 

Elevating  Screw — In  a  gun-carriage, 
the  screw  which  elevates  or  depresses  the 
gun.  It  is  attached  to  light  guns  with 
wooden  carriages  by  means  of  an  eye  and 
bolt,  and  the  screw  is  known  as  the  "  ball 
and  socket "  pattern.  The  elevating  screw 
attached  to  the  new  iron  carriages  is 
known  as  the  Whitworth  pattern.  Heavy 
gun-carriages,  such  as  the  wrought-iron 
standing  or  rear  chock  carriages,  have 
the  "ratchet  head  and  lever,"  with  a 
modification  in  the  chock  carriages,  which 
have  an   oscillating  instead  of  a  fixed 


Elevating  Sight— The  back  sight  of  a 
gun  or  rifle  which  is  raised,  when  it  is 
found  necessary,  to  elevate  the  piece. 

Elevation — In  gunnery,  the  raising  of 
the  axis  of  the  piece  sufficiently  high  to 
enable  the  shot  to  range  the  required 
distance.  In  firing  at  a  given  object, 
the  axis  of  the  gun  must  necessarily  be 
directed  upon  a  point  at  a  sufficiently 
vertical  distance  above  the  object  to 
allow  for  the  action  of  gravity,  which 
causes  the  ball  continually  to  descend 
after  leavmg  the  bore  of  the  piece.  The 
elevation  of  the  axis  of  a  gun  is  generally 
regulated  by  means  of  a  tangent  scale, 
which  is  graduated  in  such  a  manner 
that  the  divisions  on  it  correspond  with 
the  various  ranges  required  from  the 
gun. 

In  geometrical  drawing,  elevation  is 
the  projection  of  the  face  of  a  wgrk  on  a 
vertical  plane  by  horizontal  rays.  It 
shows  the  height  or  depth  of  a  work,  and 
also  its  length,  when  the  plane  of  pro- 
jection is  parallel  to  its  face. 

Ellipse — In  geometry,  an  oval  figure 
formed  of  the  section  of  a  cone  bv  a 
plane  cutting  both  its  sides,  which  plane, 
not  being  parallel  to  the  base,  meets  the 
base  of  the  cone  when  produced. 

Elongated  Shot — The  name  given  to 
cylindrical  or  oblong  shot,  which  are 
used  with  rifled  ordnance.  The  shape  of 
the  head  of  elongated  shot  varies.  The 
most  appropriate  pattern  appears  to  be 
the  ogival-headed  shot,  which  is  con- 
sidered by  artillerists  the  most  pene- 
trating. 

Embarkation — The  act  of  embarking 
a  body  of  troops  on  board  a  "  transport, 
when  no  troop-ship  is  available.  This 
duty  devolves  on  the  Quartermaster- 
General's  department.  In  taking  up 
transports  for  the  embarkation  of  troops, 
the  following  rules  and  regulations  should 
be  observed  before  calling  for  tenders. 
Calculate  the  tonnage  required  for  each 
man  and  horse:  for  the  former,  from 
2  to  3  tons ;  for  the  latter,  from  6  to  10 
tons.  This,  however,  varies  with  length 
of  journey.  Having  settled  this,  tenders 
should  be  called  for.  The  inspection  of 
the  ships  is  next  proceeded  with  by  a 
board,  consisting  of  an  officer  of  the 
Quartermaster-General's  department,  a 
naval  and  a  medical  officer. 
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e  done  in  a  governraent  dockyard, 
by  GOD  tract  tinder  governmeut,  aooietimea 
by  the  owners  of  the  ship.  It  is  the  duty 
of  the  sta£r  officer  to  see  after  these  fit- 
tings. The  meaning  of  the  word  fiitingi 
aa  applied  to  ships  is  given  under  that 

Before  the  troopa  embark,  a  second  in- 

ant  QuBrtermaater-General,  a  military 
and  a  naval  officer.  A  snrgeon  will  at- 
tend. The  embarkation  of  the  troops 
will  take  place  itnLler  the  superintendence 
of  a  staff  officer  of  the  Quartermaster- 
General^a  department.  Baggage  should 
be  on  board  the  night  before,  and  an 
ofGcer  or  non-commissioned  oificer  should 


if  the  place  of  emWkBtion  should  b« 
an  open  beach,  it  should  be  marked  with 
posts,  named  and  numbered,  and  the  more 
numerous  the  better,  not  less  than  200 
yards  apart. 

On  an  open  beach,    stages   should  be 

Kegimsats  should  be  detailed  by  th« 
Quartermaster-General.  Orders  cannot 
be  too  minute.  A  staff  officer  should  be 
named,  and  the  hour  stated  at  which 
Tcgimenta  are  to  be  drawn  up,  as  welt  a* 
the  hour  for  the  reception  of  the  horse*, 
ba^sge,  and  laeo. 

liach   regiment  should  he  complete  in 

nition  and  camp  equipage. 

Infantry  transport  animals  cannot  al- 
ways accompany  regiments. 

Drill  should  be  practised  for  embark- 

The  slings  of  riflea  should  he  loos^,  and 
the  rifle  of  each  soldier  in  his  left  hand,  the 
knapsack  being  on  the  left  shoulder.   The 
aarch  on  board  the  boat  should  be  in 
ingle  Hie.     In  getting  out  of  the  boat, 
the   riffe  should   be  slung  over  the  left 
ioulder,and  the  knapsack  overthe  right. 
The  following  regulations  for  the  main* 
inance  of  order  and  discipline  od  board 
her  Majesty's  ships  in  which  land  forces 
embarked   as   passengers,  cancelling 
<e  approved   by  her  Majesty  on  the 
d  of  February  1870,  have  been  sanc- 
tioned by  the  Queen,  in  accordance  with 
■    ""     'an  act  of  parliament,  entitled 
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The  above  regnlationa  apply  to  small 
foroea  in  time  of  peace. 

In  large  eipeditions  every  transport 
ihonld  be  numbered.  Qcncrslly,  the 
tmmber  of  the  regiment  is  marked  on 
the  bowa  or  aides  of  the  abip.  j 


the  Navy,"  passed  in  the  29th 
year  of  her  Hajesty'a  leign: — 

"  1.  Whenever   any   of  her  Majesty's 

id  forces,  or  any  royal  mflrines  farmed 

.0  a  separate  corps  or  battalion,  shall 

em1>arked  as  passengers  in  any  of  her 

Majesty's  ships,  the  officers  and  soldieia 

ihall    from    the    time    of    embarkation 

trictly  observe  the  laws  and  regulation* 

established  for  the  government  and  dis- 

■pline  of  her  Majesty's  navy,  and  sliall 

ir    tliese   purposes    lie  under   the   com- 

land   of  the  senior  officer  of  the  ship, 

I  well  as  of  the  superior  officer  of  the 

sqaadron,   if   any,   to    which   each  «\iv9 

may  belong. 

"  2.  If  any  officer  or  aoU\ei  tibB\\  c<nn- 
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mit  any  act  against  the  good  order  and 
discipline  of  the  ship  in  which  he  is  em- 
barked, the  commanding  officer  of  the 
ship  may,  by  his  own  authority  and 
without  reference  to  any  other  person, 
cause  him  to  be  put  under  arrest  or 
to  be  confined  as  a  close  prisoner,  and 
shall  thereupon,  if  he  thinks  the  case 
requires  it,  transmit  a  report  in  writing 
of  the  charges  against  such  officer  or 
soldier  to  his  superior  officer,  or  if  there 
be  no  senior  officer  present,  to  the  com- 
manding-in-chief of  land  forces,  in  order 
that  the  offender  may  be  brought  before 
a  military  court-martial. 

"  3.  If  any  officer  or  soldier  commits 
any  act  which,  in  the  opinion  of  the  com- 
manding officer  of  the  troops,  requires  a 
trial  by  court-martial,  such  commanding 
officer  shall,  with  the  concurrence  of  the 
captain  of  the  ship,  cause  him  to  be  dis- 
embarked on  the  first  opportunity,  or 
to  be  removed  to  a  transport  ship,  and 
be  there  proceeded  against  according  to 
military  law.  No  military  court-martial 
shall  be  held  on  board  any  of  her  Ma- 
jesty's ships  in  commission. 

"  4.  If  any  private  soldier  shall  com- 
mit any  act  against  the  good  order  and 
discipline  of  the  ship,  the  commanding 
officer  of  the  ship,  if  he  thinks  the  case 
requires  the  infliction  of  hnj  summary 
punishment  for  which,  by  the  regulations 
of  her  Majesty's  navy,  a  warrant  is  ne- 
cessary, shall  apply  for  the  concurrence, 
in  writing,  of  the  commanding  officer  of 
troops,  as  to  the  nature  and  amount  of 
such  punishment,  if  any,  to  be  inflicted, 
and  upon  obtaining  such  concurrence  in 
writing  shall,  by  warrant  under  his  hand, 
sentence  the  offender  to  suffer  such  punish- 
ment accordingly.  The  sentence  shall  in 
all  respects  conform  to  the  provisions 
contained  in  the  Naval  Discipline  Act, 
1866,  relating  to  summary  punishments 
awarded  by  commanding  officers.  If  the 
commanding  officer  of  the  troops  shall 
decline  to  give  his  concurrence  as  afore- 
said, he  shall  state  his  reasons  in  writing 
and  deliver  the  same  to  the  commanding 
officer  of  the  ship. 

"  5.  The  commanding  officer  of  the 
troops,  upon  receiving  a  notification  in 
writing  to  that  effect  from  the  command- 
ing officer  of  the  ship,  may,  in  respect  of 
Mninor  offences  committed  by  any  of  the 


troops  on  board,  award  such  summary 
punishments  as  are  permitted  by  the 
regulations  of  her  Majesty's  navy  to  be 
awarded  without  a  warrant." 

These  regulations  have  met  with  the 
concurrence  of  the  Field  Marshal  Com- 
manding-in-Chief  and  the  Secretary  of 
State  for  War, 

Embarking  Artillery — ^The  following 
directions,  taken  from  the  *  Artillery  In- 
structions,* will  be  found  applicable  to 
nearly  all  the  cases  likely  to  occur,  such 
as  embarking  or  disembarking  from  a 
beach,  from  a  wharf,  with  or  without 
boats ,  in  presence  of  an  enemy,  &c.  &c. 
"  On  the  arrival  of  a  battery  at  the 
place  of  embarkation,  it  is  to  draw  up  in 
as  compact  order  as  is  consistent  with 
the  performance  of  the  operations  re- 
quired. The  horses  are  to  be  taken  out, 
the  harness  taken  off  and  packed  in  vats, 
and  the  stores  in  cases.  When  there  are 
no  vats  and  cases,  the  stores  must  be 
secured  to  the  carriages  or  tied  together; 
the  intrenching  tools  may  remain  with 
the  carriages.  The  non-commissioned 
officers  in  charge  of  sub-divisions  will 
attach  to  their  harness  and  stores  pieces 
of  basil,  having  the  number  of  their  sub- 
divisions written  upon  them.  The  har- 
ness for  each  carriage  should  be  em- 
barked with  it.  The  gun  detachments 
will  prepare  the  carriages  for  embarka- 
tion. They  will  take  off  the  side  arms 
and  secure  them  together,  take  out  the 
elevating  screws,  unkey  the  cap  squares, 
unlash  the  ammunition  boxes,  and  coil 
up  the  lashing  ropes,  ^ch  carriage, 
when  called  for,  is  to  be  run  forward 
to  the  boat  or  crane ;  the  gun  is  to  be 
unlimbered  and  dismounted ;  the  ammu- 
nition boxes,  shafts,  wheels,  &c.  to  be 
taken  off;  the  washers  and  linch-pins 
must  be  carefully  put  away  in  the  slow- 
match  box,  and  in  the  small  box  be- 
tween the  limber  boxes.  Every  article 
must  be  stowed  away  with  the  greatest 
care,  and  arranged  so  as  to  be  got  at 
without  delay.  Those  articles  which  will 
be  the  last  required  when  disembarking 
are  the  flrst  to  be  embarked.  The  divi- 
sions, and  everything  belonging  to  them, 
should  be  kept  together  as  much  as  pos- 
sible. The  flrst  to  be  embarked  are  the 
spare  carriages  and  forge,  which  are  to 
be  stowed  forward ;  the  left  division  next 
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to  them,  and  before  the  main  hatchway ; 
the  centre  abaft  the  hatchway ;  the  right 
under  the  hatchway.  The  whole  of  the 
guns  are  pnt  together,  generally  in  the 
bottom  of  the  hold,  vents  turned  down- 
wards, and  a  fid  in  them,  to  prevent 
their  being  choked.  When  a  battery  is 
embarked  in  different  vessels,  every  part 
should  be  complete,  and  a  proportion  of 
general  stores  be  on  board  of  each.  If 
the  voyage  is  likely  to  last  some  days, 
cartouches  with  the  ammunition  must 
be  taken  out  of  the  boxes  and  stowed  in 
the  magazine.  The  ammunition  must  be 
so  placed  that  whatever  part  belongs  to 
any  particular  carriage  may  be  got  at 
without  diflSculty.  When  the  cartouches 
are  not  taken  out,  the  boxes  must  be 
stowed  well  aft  in  the  hold,  or  between 
decks,  and  they  should  be  carefully  co- 
vered with  wadmill  tilts  or  haircloths. 
In  embarking  from  a  beach,  it  may  be 
necessary  to  erect  small  sheers  made  of 
a  couple  of  topgallant  masts,  previously 
prepared  for  the  purpose.  In  embarking 
from  a  wharf,  if  there  are  cranes,  they 
should  be  made  use  of.  If  boats  are  em- 
ployed, the  loads  must  be  regulated  by 
the  state  of  the  weather  and  distance  of 
the  vessels. 

"  Embarking  the  Horses. — When  the 
vessels  can  come  alongside  a  wharf,  the 
horses  are  hoisted  in  by  means  of  tackle. 
The  slings,  made  of  canvas,  should  be 
minutely  inspected,  to  see  that  they 
are  secure.  There  must  be  a  double  guy 
made  fast  to  the  horsd^  head,  one  end  on 
shore,  the  other  on  board  to  keep  his 
head  steady.  A  shoeing-smith  should  be 
in  each  ship  to  receive  the  horses.  A 
horse  requires  at  least  four  men  besides 
the  driver  to  sling  him,  one  on  each  side, 
one  at  his  breast,  and  one  behind.  One 
end  of  the  sling  is  passed  under  his  belly, 
and  both  ends  made  to  meet  over  his 
back  ;  one  man  passes  his  loop  through 
the  other ;  it  is  received  by  the  man  on 
the  other  side  who  hauls  it  through, 
hooking  the  tackle  through  it,  both  men 
holding  up  the  ends  of  the  sling.  The 
men  at  the  breast  and  behind  bring  their 
ropes  round,  and  make  them  fast  to  the 
grummets.  The  driver  holds  the  horse's 
head  and  makes  fast  the  guys  to  it.  The 
horse  being  previously  blindfolded,  the 
word   "  Hoist  awajr  "  is  given,  and  he  is  / 


hoisted  on  board.  The  slings  are  then 
taken  off,  and  he  is  led  to  his  place,  the 
first  horse  being  always  placed  forward 
or  aft,  as  the  ship  fills,  the  stalls  nearest 
the  hatchway  being  reserved  for  the 
horses  which  are  to  be  first  landed.  The 
horses  are  to  be  embarked  in  the  same 
order  as  the  carriages,  care  being  taken 
that  the  officers'  and  non-commissioned 
ofiicers*  horses  are  on  board  with  the 
divisions  to  which  they  belong.  The 
farriers  and  shoeing  smiths  should  be  dis- 
tributed in  different  ships.  When  horses 
are  embarked  in  boats,  sheers,  or  a  der- 
rick, are  necessary.  The  head  of  the 
derrick  must  incline  inwards  when  the 
horse  is  rising,  but  when  he  is  high 
enough,  the  head  of  the  derrick  or  sheers 
most  be  forced  out,  to  bring  the  horse 
over  the  boat.  This  applies  to  beach  or 
wharf.  Sand  or  straw  should  be  laid  in 
the  boats  to  prevent  the  horses  slipping. 
They  should  stand  athwart,  the  head  of 
one  horse  being  on  the  starboard,  and  the 
head  of  the  next  on  the  port  side.  The 
drivers  sit  on  the  gunwale,  or  stand  be- 
tween the  horses.  When  horses  are  em- 
barked from  an  open  beach,  without  any 
appliances,  they  are  to  be  led  to  the 
boat,  and  the  halter  given  to  one  of 
the  men  in  it.  The  horse  must  then 
be  made  to  walk  or  leap  into  it,  the 
gunwale  of  the  boat  being  inclined  to- 
wards the  shore.  A  quiet  horse  should 
first  be  embarked,  and  the  others  will 
more  readily  follow.  In  embarking  in 
presence  of  an  enemy,  the  horses  and 
carriages  should  first  be  embarked,  the 
guns  being  retained  to  the  last,  to  repel 
any  attack.  If  the  position  be  a  mile  or 
two  from  the  place  of  embarkation,  it 
may  be  necessary  to  retain  a  portion  of 
the  horses." 

*_*  Disembarling. — The  disembarkation  is 
the  reverse  of  what  has  been  detailed. 
The  harness  is  the  first  thing  sent  on 
shore.  If  the  water  is  smooth,  with 
little  surf,  the  disembarkation  may  be 
easily  carried  on  upon  the  beach,  and 
the  horses  made  to  leap  out  of  the  boats. 
In  disembarking  in  presence  of  an  enemy, 
the  guns  should  be  put  into  boats, 
mounted ;  launches  of  men-of-war  being 
best  adapted  for  this  pui'^osft.  TV^ 
muzzle  of  the  gun  must  point  iox^a-t^  Vsi 
the  boat ;  and  as  soon  as  \.\ie  \>oaA.  \.^<i^ 
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the  ground,  the  gangboards  are  put  out, 
and  the  gun  run  ashore.  The  limber 
should  accompany  the  gun." 

Embrasnre  —  An  opening  cut  in  the 
parapet  in  order  to  enable  the  artillery 
to  fire  through,  and  to  command  a  cer- 
tain extent  of  the  surrounding  country. 
The  space  between  every  two  of  these 
openings,  called  the  merlon,  is  from  15  to 
18  feet  in  length.  The  form  of  an 
embrasure  is  that  of  a  prism,  its  base 
being  a  trapezium.  The  opening  of  the 
embrasure  is  termed  the  neck,  and  is  2 
feet  wide ;  that  towards  the  country,  the 
mouth,  which  is  usually  made  equal  to 
half  the  thickness  of  the  parapet;  the 
other  parts  are  termed  the  sides,  the 
cheeks,  the  base,  and  the  sole;  the  slope 
is  generally  less  than  the  inclination 
given  to  the  superior  slope  of  the  para- 
pet, in  order  that  the  fire  from  the  em- 
brasure may  meet  that  of  the  musketry 
from  the  parapet,  at  a  point  within  a 
few  feet  from  the  top  of  the  counter- 
scarp. In  casemates,  iron  shields  {q,  o.) 
are  provided  for  the  openings  of  embra- 
sures. 

The  value  of  embrasures  is  very 
questionable,  and  with  the  opinion  now 
prevailing  as  to  their  use,  it  is  not  un- 
likely that  they  will  be,  if  not  altogether, 
to  a  great  extent,  done  away  with  in 
future  fortifications.  The  feeling  of  the 
gunner  is  strongly  against  them,  because 
he  cannot  always  see  through  them  in 
the  right  direction,  because  they  make  a 
mark  for  the  enemy's  fire,  and  because 
they  admit  some  of  the  adversary's  pro- 
jectiles. 

Then,  again,  embrasures  weaken  a 
work  and  draw  a  stronger  fire  upon  them 
than  other  portions  of  a  parapet,  the  re- 
sult of  which  is  constant  dilapidation  and 
constant  repair,  thereby  subjecting  the 
men  in  the  battery  to  great  exposure.  It 
has  been  remarked  that,  "  if  we  look  back 
to  the  Crimea,  and  think  over  the  numbers 
of  gallant  fellows  we  saw  slain  in  and 
around  the  embrasures  of  our  batteries, 
it  induces  us  to  ponder  much,  to  wonder 
how  it  happens  that  this  curse  of  the 
siege  is  even  to  this  day  permitted  to 
intrude  itself  in  our  batteries."  The 
remedy  has  been  shown,  and  which  lies 
in  the  use  of  an  elevating  or  elevated 
carriage    for    the    gxm ;    such,    in    the 


former  case,  as  the  MoncriefiF  carriage,  or 
in  the  latter  after  the  manner  of  the 
Prussians  at  Paris  in  1870-71,  who 
mounted  their  guns  for  bombarding  pur- 
poses on  high  carriages,  and,  firing  just 
clear  of  the  crests  of  their  batteries, 
dispensed  entirely  with  the  use  of  em- 
brasures. 

Emery — ^An  opaque  variety  of  the 
mineral  alumina,  containing  a  consider- 
able proportion  of  iron.  It  is  ground 
into  different  degrees  of  fineness,  and 
used  in  arsenal  workshops  for  polishiI^^ 
and  scraping  off  the  outer  coating  of  gun 
barrels  before  being  re-browned,  also  for 
removing  rust  from  the  interior  of  gun 
barrels,  but  this  is  prohibited  in  cleaning 
the  barrels  of  rifled  small-arms. 

Eminenoe — A  high  or  rising  ground 
overlooking  and  commanding  the  sur- 
rounding country. 

Emissary — A  spy,  a  scout.  In  a  mili- 
tary sense,  one  who  during  war  time 
personates  the  dress,  language,  and  cha- 
racter of  the  power  or  nation  he  is  sent 
amongst  for  the  purpose  of  obtaining 
information,  or  for  the  purpose  of 
creating  disaffection  in  the  ranks  of  the 
enemy. 

Encampment — The  ground  taken  up 
by  any  force  on  the  conclusion  of  its 
march.  The  nature  of  the  camp  formed, 
whether  of  huts,  tents,  or  bivouacs,  must 
depend  on  circumstances,  such  as  the 
proximity  or  otherwise  of  the  enemy, 
the  facility  of  procuring  carriage,  Itc. 
In  the  former  <4le,  bivouacs  form  the 
simplest  mode  of  resting,  and  are  accom- 
panied with  least  trouble.  Huts  would  be 
only  erected  for  a  standing  camp,  when  an 
army  occupies  a  defensive  position  for  a 
long  time,  or  during  a  siege ;  they  are 
rarely  made  during  a  campaign.  In  the 
formation  of  an  encampment,  care  should 
be  taken,  in  selecting  the  ground, 
that  it  is  not  commanded,  cannot  be 
turned,  and  that,  as  far  as  possible,  as 
shown  in  the  regulations  and  instmo- 
tions  on  the  subject,  it  commands  and  sur- 
rounds the  neighbouring  positions.  It  is 
to  be  borne  in  mind  that  it  is  not  neces- 
sary for  each  division  to  encamp  on  its  line 
of  march ;  it  may  with  great  advanti^ 
be  placed  at  a  short  distance  on  either 
side  of  that  line.  By  bearing  this  in 
mind,  a  larger  number  of  sites  to  chooie 
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from  may  be  obtained.  Then  again  it 
is  not  to  be  forgotten  that  the  site  for 
a  standing  camp  is  selected  chiefly  be- 
cause it  presents  certain  strategical  ad- 
vantages, and  that  for  a  flying  camp 
on  account  of  some  tactical  advantages 
the  ground  offers. 

Not  only  has  the  site  of  an  encamp- 
ment to  be  viewed  from  one  point,  viz. 
in  its  military  aspect,  but  also  from  a 
tamtary  point;  and  this  must  be  ob- 
served with  every  encampment,  whether 
of  a  division,  of  a  picket,  or  of  an  out- 
post. The  movements  or  position  of  the 
enemy  must  of  course  decide  whether 
military  or  sanitary  reasons  shall  weigh 
most.  There  are  many  other  points  to  be 
attended  to  besides  those  which  have  been 
enumerated,  viz.  the  facilities  which  the 
site  selected  offers  for  obtaining  water, 
wood,  forage,  and  straw.  The  site  should 
also  be,  if  possible,  on  a  sandy  or  gra- 
velly soil,  and  very  dry.  The  ground, 
as  a  rule,  should  slope  to  the  south  or 
east. 

Enceinte — ^In  fortification,  the  body  of 
the  place,  which  is  enclosed  by  bastions 
and  curtains. 

Sneminter — Literally,  a  combat  or 
fight  between  two  persons.  It  is  not  un- 
frequently  used  to  describe  a  battle  or 
attack  by  large  or  small  bodies  of  f roops. 

"BnfllnitB — ^In  machinery,  is  described  as 
"  the  cord  or  band  by  which  wheels  and 
axles  are  made  to  act  on  each  other.  Some- 
times the  cord  is  placed  in  a  groove  in 
the  circumference  of  the  axle,  and 
carried  round  a  similar  groove  in  the 
circumference  of  the  wheel ;  this  is 
termed  an  endless  cord  or  band,  by 
which  wheels  are  driven  either  in  the 
8«ne  or  in  an  opposite  direction.  The  term 
is  also  applied  to  an  endless  or  perpetual 
screw.  This  method  of  transmitting  the 
motion  from  wheel  to  wheel  is  presented 
in  every  department  of  the  arts  and 
manufactures.  One  of  the  chief  advan- 
tages oi  this  method  of  transmitting 
motion  by  wheels  and  axles  is,  that  the 
bands  by  which  the  motion  is  conveyed 
may  be  placed  at  any  distance  from  each 
other,  and  even  in  any  position  with 
respect  to  each  other,  and  m^y,  by  a 
alight  adjustment,  receive  the  motion  in 
m&Kt  one  direction  or  the  other." 

r — In   a   mihtarjr   or   national  / 


sense,  signifies  any  nation  or  power 
with  whom  another  is  at  war;  it  in- 
cludes also  the  allies  of  that  power  or 
nation. 

Energy — A  term  in  artillery  to  ex- 
press the  amount  of  "  stored-up  work  " 
in  a  projectile  when  it  strikes  an  object. 
It  is  calculated  thus : — 

"  w  tr  ^    r    energy  in 
2  g    '~   \  foot-pounds  ; 

where  to = weight  of  shot  in  pounds  ; 
V  =  remaining  velocity  in  feet  per 

second, 
^= accelerating  force  of  gravity. 

Suppose,  for  example,  a  shot  from  a 
35-ton  gun  of  700  lbs.  weight  to  be 
travelling  at  the  rate  of  1000  feet 
per  second,  what  would  be  the  energy  ? 
Here  we  should  have  700  multiplied  by 
the  square  of  1000,  or  1,000,000,  and 
divided  by  twice  32-2,  or  64'4.  The 
answer  to  this  is  10,869,563  pounds. 

*^  As  the  result  given  thus  in  pounds 
is  inconvenient,  owing  to  the  number  of 
figures  it  contains,  it  is  usual  to  repre- 
sent it  in  tons,  and  as  there  are  2240  lbs. 
in  a  ton,  we  must  divide  the  above  num- 
ber by  these  figures.  Thus,  10,869,563 
divid^  by  2240  equals  in  round  num- 
bers 4853  tons  or  *  foot-tons.*  This 
signifies  that  a  700-lb.  shot  striking  with 
a  velocity  of  1000  feet  would,  before  it 
was  brought  to  rest,  or  had  its  *  life  * 
destroyed,  expend  *  work  *  sufficient  to 
raise  4853  tons  1  foot  from  the  ground." 

It  is  found  that  the  power  of  piercing 
unbacked  armour-plates  decreases  as  the 
diameter  increases,  and  therefore  energy 
is  generally  expressed  in  foot-tons  per 
inch  of  circumference  of  the  projectile,  &c. 
(  Vide  Appendix  B.) 

Enfield  fiifle— This  arm  was  at  one  time 
in  use  in  the  British  army.  It  takes  its 
name  from  the  small-arm  factory  at 
Enfield,  a  government  establishment  for 
the  manufacture  and  supply  of  small- 
arms  of  every  description  to  the  army. 
It  was  originally  a  muzzle-loading  arm, 
but  was  subsequently  converted  into  a 
breech-loader ;  it  is  now  known  as  the 
Snider-Enfield :  there  are  two  patterns, 
that  of  1853,  having  3  grooves,  and  that 
of  1860,  5  grooves. 

The  length  of  thebaxxeV  o£  l\vft  ^%X.- 
tern  musket  of  1853  is  54  me\i%%  ^\\Xi- 


ENF 


128 


ENL 


out  the  bayonet ;  having  one  spiral  turn 
in  78  inches.  Weight  with  bayonet, 
9  lbs.  12  oz. 

The  short  rifle  musket  pattern  (1860) 
is  48f  inches  in  length  without  the 
bayonet,  having  one  spiral  turn  in  78 
inches.  Weight  with  bayonet,  10  lbs. 
4^  oz. 

Some  of  the  native  regiments  in  India 
are  armed  with  the  Enfield  rifle,  and 
some  with  the  Snider-Enfield. 

Enfilade  Fire  —  Sweeping  the  whole 
length  of  any  work  or  line  of  troops  by  a 
fire  from  musketry,  or  a  battery  placed 
perpendicularly  to  the  prolongation  of 
the  crest  of  a  parapet,  or  to  a  line  of 
troops,  the  guns  being  fired  with  full 
service  charges. 

Engagement — In  a  military  sense, 
signifies  a  conflict,  action,  or  battle  be- 
tween two  contending  armies. 

Engine — Denotes,  generally,  a  kind  of 
machine  in  which  two  or  more  of  the 
simple  mechanical  powers  are  combined 
together. 

Engine,  Condensingi  vide  Condensing 
Engine. 

Engine,  Fuze  —  A  name  formerly 
given  to  an  instrument  for  extracting  a 
wood  fuze  when  fixed  in  a  spherical  shell. 
As  it  was  found  faulty  in  construction, 
it  has  been  replaced  by  the  present  fuze 
extractor,  which  is  applicable  to  extract- 
ing wood  fuzes  from  rifled  shells. 

Eng^e,  Steam,  vide  Steam  Engine. 

Engine,  Water — A  machine  for  throw- 
ing water  to  heights  and  distances,  by 
means  of  a  force-pump,  and  pressure  from 
air  condensed  in  a  chamber.  It  is  used 
in  standing  camps  and  barracks  for  ex- 
tinguishing fires.     (  Vide  Fire  Engine.) 

Engineers — One  of  the  branches  of  the 
army,  to  which  is  entrusted,  in  times  of 
peace,  the  erection  of  all  military  build- 
ings, and  during  the  operations  of  an 
army  in  the  field  the  construction  of 
every  description  of  fortified  works,  also 
the  planning  and  direction  of  the  attack 
and  defence  of  a  fortification.  Indeed,  the 
duties  of  this  branch  are  so  multifarious 
that  it  is  scarcely  possible  to  define  them. 
On  active  service,  an  engineer  officer  is 
sometimes  a  sapper  oflicer ;  at  another 
time  he  is  found  engaged  in  the  con- 
struction of  works  and  bridges;  or  he 
ma^'  be  employed,  in  the  reconnoissancc 


of  a  country,  or  attached  to  a  general 
oflicer  as  engineer  of  the  division  of  an 
army.  The  duties  of  the  engineers, 
both  at  home  and  abroad,  are  detailed 
in  the  *  Aide-Memoire  to  the  Military 
Sciences.* 

Before  the  peace  of  1763,  the  duties  of 
engineers  were  performed  by  oflScers  of 
the  army  generally ;  very  shortly  after- 
wards they  were  made  into  a  permanent 
corps,  and  in  1783  were  raised  to  be  a 
royal  corps.  In  1812,  the  sappers  and 
miners  were  organised.  Until  1859,  the 
non-commissioned  officers  and  men  were 
called  Sappers  and  Miners,  but  this  de- 
signation was  then  abolished,  and  they 
became  Royal  Engineers.  In  1861  the  In- 
dian engineers  were  amalgamated  with 
the  royal  engineers,  and  became  one  regi- 
ment, the  promotion  being  carried  on  in 
their  several  cadres.  The  personnel  of 
the  regiment  consists  of  17  battalions — 
8  for  imperial  service  and  9  for  Indian. 
In  each  of  the  imperial  grades,  there  are 
the  following  numbers  of  officers : — Ge- 
neral officers,  19 ;  colonels,  22 ;  lieu- 
tenant-colonels, 53  ;  majors,  79 ;  captains, 
121  ;  lieutenants,  179.  The  old  cadres 
of  the  late  Indian  engineers  are  gradu- 
ally dying  out. 

The  mode  of  officering  this  corps  is 
through  the  Military  Academy  at  Wool- 
wich. For  the  rules  of  admission  to  the 
academy,  vide  Appendix  A. 

Besides  military  engineers,  civil  engi-  | 
neers  have  been  of  late  years  enter-  j 
tained  by  her  Majesty's  Indian  govern- 
ment, to  supplement  the  establishment  of 
the  royal  engineers  in  India.  A  college 
is  now  established  at  Cooper's  Hill  by  the 
government  of  India  for  the  education  of 
civil  engineers  for  its  own  service. 

En  I'air  (French) — Literally,  in  the  air, 
unsupported.  It  is  said  that  a  division 
is  en  l*air  when  it  is  unsupported  or 
too  far  from  the  army  either  to  render 
assistance  or  to  receive  support.  For 
instance,  at  the  beginning  of  the  war 
of  1870-71,  General  Douai  was  at  Belfort, 
MacMahon  in  the  east  of  the  Yo^es, 
De  Failly,  en  Vair,  between  Frossard  and 
the  Duke  of  Magenta. 

Enlargement  of  the  Vent — Caused  by 
rapid    and    constant  firing  and   erosion,      i 
When  it  becomes  considerable,  the  vent      | 
is    rebouched.     In    old   iron    ordnance. 
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which  had  not  copper  vents,  the  gun 
was  condemned  if  the  hole  was  enlarged 
to  2  inches.     (  Vide  Erosion.) 

Enliity  To — Literally,  to  enter  a  name 
on  a  list.  To  engage  in  military  senrice 
by  subscribing  articles,  or  enrolling  one's 
name,  before  a  magistrate,  as  a  soldier. 
To  receive  any  current  coin  of  the  realm 
as  enlisting  money,  knowing  it  to  be  such, 
from  any  person  employed  on  the  recruit- 
ing service ;  hence  the  term  **  to  take  the 
sb^ling."  The  mode  of  enlisting  formerly 
pursued,  in  which  the  recruit  received  a 
bounty,  has  been  abolished,  and  he  no 
longer  receives  a  bounty,  but  agrees 
verbally  with  the  recruiting  sergeant  to 
serve  as  a  soldier.  Subsequently  his  agree- 
ment is  reduced  to  writing  before  a  ma- 
gistrate, who  attests  or  swears  the  soldier 
to  perform  military  service.  ( Vide  Ap- 
pendix I.) 

Enlistment  in  the  British  army  (unlike 
what  it  is  in  continental  armies  where 
the  conscription  or  compulsory  service  is 
in  force)  is  a  voluntary  engagement  to 
serve  her  Majesty  at  home  or  abroad. 
There  are  many  arguments  for  and 
against  both  systems  of  enlistment.  Ge- 
nerally, military  opinions  are  fof  com- 
pulsory service ;  civil  and  economic, 
for  voluntary.  The  army  gains  oy  the 
compulsory  system,  having  reference, 
among  other  arguments,  to  the  pertain 
and  ready  mode  of  enlisting;  nut  the 
country  suffers,  in  consequence  of '^ loss  of 
valuable  labour  to  the  country.  England, 
.therefore,  will  not  adopt  this  system  un- 
less it  can  be  proved  that  a  sufficient 
army  cannot  be  raised  without  it.  This 
is  the  true  point  on  which  the  question 
turns  in  this  country.  With  reference  to 
enlistment  in  continental  armies,  see  the 
articles  on  the  several  foreign  armies. 

Xudgll — Formerly,  the  name  and  rank 
given  in  the  British  army  to  the  junior 
grade  of  commissioned  officer  in  a  regi- 
ment of  infantry.  This  name  has  been 
abolished  in  the  regiments  of  the  line, 
and  in  the  militia,  since  1871,  and  sub- 
lieutenant substituted  for  it.  The  name 
"ensign"  is  derived  from  the  circum- 
stance of  an  officer  of  that  rank  being 
told  off  to  carry  the  colours. 

The  name  is  also  applied  to  a  standard, 
banner,  or  flag.  The  ensign  of  the  British 
Qafj  is  the  St.  George's^  a  white  eDsign, 


with  a  red  cross,  and  the  union  jack  in 
the  left  hand  upper  quarter.  The  Eng- 
lish ensign  is  a  red,  white,  or  blue  flag, 
having  the  union  jack  in  the  upper  corner 
next  the  mast. 

Entanglement  —  A  kind  of  abatis 
formed  of  trees,  with  the  trunks  cut  half 
through.  It  forms  a  very  serious  ob- 
stacle to  the  advance  of  an  assailant.  A 
good  entanglement  can  be  made  with 
stakes  and  wire.  The  mode  will  suggest 
itself  without  any  further  explanation. 

Entrepot — ^An  intermediate  depot  for 
the  reception  of  stores  and  arms  in  a 
garrison  town  where  there  is  no  arsenal 
or  magazine. 

Environ,  To — ^To  enclose  in  a  hostile 
manner ;  to  hem  in ;  to  besiege. 

Epanlettei — Shoulder  ornaments  worn 
by  military  and  naval  men  to  distinguish 
their  rank.  They  were  done  away  with 
in  the  British  army  in  1855,  but  are  worn 
in  the  navy,  in  the  corps  of  gentlemen-at- 
arms,  and  by  deputy  lieutenants.  Epau- 
lettes are  still  worn  in  several  continental 
armies. 

Epaulettes  appear  to  have  come  into 
fashion  in  1784,  being  worn  first  of  all  by 
dragoon  regiments.  Subsequently,  the  in- 
fantry wore  them :  a  field  officer,  two  epau- 
lettes ;  a  captain,  one  on  the  right  shoulder ; 
and  a  subaltern,  one  on  the  left  shoulder. 
Later  on,  officers  of  all  ranks  wore  epau- 
lettes, generally  on  both  shoulders. 

Epaidment  (French,  €paule)^k  para- 
pet on  the  flank  of  a  battery,  serving 
to  protect  the  guns  and  gunners  from 
the  fire  of  the  enemy.  Any  accident  of 
ground  from  behind  wherewith  troops 
can  protect  themselves  is  an  epaulment. 
Epaulments  are  generally  made  of  filled 
gabions  or  fascines.  It  is  stated  that 
epaulments,  two  lines,  were  considerably 
used  by  the  French  at  Gravelotte. 

Eprouvette,  Vertical — An  apparatus 
for  testing  the  strength  of  gunpowder 
after  it  has  been  incorporated.  It  con- 
sists of  a  small  mortar  in  which  a  ball, 
attached  to  a  rod,  is  placed.  The  mortar 
rests  in  a  vertical  position,  and  is  fixed  in 
a  wooden  bed.  The  rod,  with  the  ball, 
weighs  28^  lbs.,  and  the  rod  is  graduated 
to  feet  and  inches.  On  the  charge  (which 
consists  of  only  half  a  drachm)  b^Vxv^ 
firedj  the  ball,  with  rod  aUBicYv^^,  \s  ^to- 
jected  upwards  as   fax   as  \.\ift  ioxe^   c^'i 
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the  powder  will  cany  it ;  it  is  prevented 
from  descending  hj  a  small  pawl  which 
catches  in  a  rack  on  the  surface  of  the 
rod.  The  height  to  which  the  rod  ascends 
shows  the  strength  of  the  powder. 

Equation  —  In  mathematics,  is  the 
name  given  to  the  symbolical  expression 
of  the  equality  of  two  quantities,  and 
generally  containing  at  least  one  unknown 
quantity.  Thus,  ^—  3  =  4  is  an  equation 
which  states  the  equality  between  ar— 3 
and  4,  in  which  x  is  the  unkown  quantity. 
A  quantity  is  known  when  its  value  in 
numbers  is  given,  and  when  this  value  is 
not  given,  it  is  called  an  unknown  quan- 
tity. 

Equation  of  Time— Is  thus  described 
by  Milner : — "  It  has  been  observed  that 
the  intervals  between  two  successive  ar- 
rivals of  the  sun  on  the  meridian  are  not 
the  same  at  all  times  of  the  year,  but 
sometimes  greater  and  sometimes  less 
than  24  hours,  as  shown  by  a  well- 
regulated  clock.  /Hence  the  distinction 
between  apparent  or  solar  time  shown 
by  the  sun-dial,  and  true,  or  mean, 
or  equinoctial  time  given  by  a  clock, 
adjusted  by  an  imaginary  sun  supposed 
to  move  in  the  plane  of  the  equator, 
with  an  equable  mean  motion.  The 
difference  between  them,  which  sometimes 
amounts  to  16^  minutes,  is  called  the 
equation  of  time** 

Equerry  —  At  the  British  court,  a 
subordinate  officer  under  the  master  of 
the  horse,  usually  a  military  man. 
There  is  a  chief  equerry,  also  four 
equerries  in  ordinary,  and  an  equerry  of 
the  crown  stables.  Each  member  of  the 
royal  family  has  one  or  more  equerries. 

Equipage — Implies  everything  needful 
for  a  regiment  or  army  to  be  supplied 
with  on  the  march  or  operations  in  the 
field. 

Equipage,  Camp,  vide  Camp  Equipage. 

Equipment — Signifies  the  arms  and 
accoutrements  and  all  such  articles  as 
are  worn  or  carried  by  the  soldier ;  they 
are  supplied  by  certain  departments 
charged  with  their  administration.  In 
the  artillery  service,  the  term  equipment 
includes  the  ordnance  and  carriages,  the 
supply  of  ammunition  and  stores.  In  the 
cavalry,  all  articles  of  saddlery,  and  such 
as  the  horse  carries,  are  included  under 
tJiis  bead. 


Equitation— The  art  of  riding.  Mili- 
tary equitation,  the  principles  of  which 
are  the  same  for  all  classes  of  cavalry — a 
uniform  system  existing  throughout  the 
country — is  described  as  consisting  "in 
the  skilful  and  ready  application  of  the 
aids  with  which  the  rider  guides  and  con- 
trols his  horse  in  all  his  paces,  and  in  a 
settled  balance  of  the  body,  which  enables 
him  to  preserve  a  firm  seat  in  every 
variety  of  movement.  The  aids  in  horse- 
manship are  the  motions  and  propier 
application  of  the  bridle-hand  and  legs, 
to  direct  and  determine  the  turnings  and 
paces  of  the  horse.  Military  equitation 
may  be  divided  into  three  parts : — 

"  1st. — The  complete  instruction  of  the 
recruit  upon  a  trained  horse,  from  the 
earliest  to  the  last  lessons. 

"  2nd. — ^The  training  of  the  horse  by 
skilful  and  experienced  men. 

'*  3rd. — ^The  practice  of  the  recruit  and 
remount  horse  at  close  files  in  the  ele- 
mentary parts  of  field  exercise,  to  pre- 
pare them  for  instruction  in  the  troop  or 
squadron.  This  science  is  indispensably 
requisite  for  the  military  horseman,  in 
order  that,  being  able  to  govern  his 
horse  by  the  aid  .of  his  legs  and  bridle- 
hand,  he  may  have  the  right  hand  at  full 
liberty  for  the  use  of  his  weapon,  and  be 
capable  on  all  occasions,  whether  acting 
singly  or  in  squadron,  of  performing  his 
various  duties  with  care.  With  this  view, 
I  both  men  and  horses  should  be  constantly 
practised  in  the  exercise  of  such  lessons 
{  as  will  enable  them  either  to  move  in  a 
compact  body  or  to  act  singly  or  inde- 
pendently." 

The  system  of  equitation  now  taught 
is  that  practised  at  the  riding  establish- 
ment at  Canterbury ;  and  with  the  view  of 
maintaining  one  system  throughout  the 
country,  commanding  officers  of  regi- 
ments are  called  upon  from  time  to  time 
to  select  non-commissioned  officers  and 
soldiers,  and  to  send  them  to  the  riding 
depot  at  Canterbury,  for  the  purpose,  as 
stated  in  the  Queen's  Regulations,  of 
being  practised  in  the  equitation  exercises, 
and  trained  as  riding  instructors  in  their 
corps. 

Erosion — ^The  act  of  eating  away.  As 
applied  to  guns,  it  is  the  guttering  or 
scoring  observed  at  the  seat  or  vent  of 
the  gun  after  much  firing,  and  is  caused 
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from  the  action  of  the  inflamed  gun- 
powder upon  the  metal,  as  it  passes  be- 
tween the  npper  surface  of  the  shot  and 
the  gnn.  It  will  probably  be  found  that 
the  sulphur  is  the  eroding  part  of  the 
gunpowder,  from  its  affinity  for  iron  in 
its  heated  state,  forming  sulphide  of 
iron.  To  check  the  destructive  escape  of 
the  gas  over  the  projectile,  wads  have 
been  tried,  but  have  been  found  useless. 
Experiments  have  also  been  made  with 
metal  caps  attached  to  the  base  of  the 
projectile,  so  arranged  as  to  be  expanded 
and  pressed  against  the  side  of  the  base 
by  the  action  of  the  powder.  This  mode 
appears  to  be  a  success. 

Enati-Beflerve,  vide  German  Army. 

Thoalade  (Latin  scala,  a  ladder) — A 
sudden  attack  on  an  enemy's  works,  by 
means  of  escalading  ladders.  This  is  one 
of  the  most  hazardous  and  dangerous 
operations  in  warfare,  so  much  so  that 
the  leaders  of  an  escalade  constitute  a 
"  forlorn  hope  "  (7.  ©.). 

The  mode  usually  followed  in  taking  a 
place  by  escalade  may  in  a  general  manner 
be  described  as  follows.  A  strong  party 
is  formed  under  the  cover  of  darkness 
(at  early  morn),  and  is  provided  with 
the  necessary  number  of  ladders,  long 
and  short,  with  which  it  proceeds  to  the 
point  of  attack,  supported  by  a  **  firing 
party,"  and  "supports."  Having  bA- 
TKDiCed.  over  the  glacis  and  covered  way, 
and  descended  into  the  ditch,  the  esca- 
laders  thread  their  way  to  the  curtain  or 
bastion  to  be  attacked,  and  place  their 
ladders  against  the  escarp.  It  is  so  timed 
that  break  of  day  shall  find  the  escala- 
ders  ready  to  rush  to  the  assault.  As 
may  be  supposed,  it  is  a  period  of  intense 
excitement;  all  is  done  to  hasten  the 
ascent  up  the  ladders — ^the  utmost  ala- 
crity being  exhibited.  If  opposed,  as  the 
escaladers  would  sure  to  be,  the  firing 
party  must  be  in  a  position  to  enfilade 
and  sweep  off  the  defenders  from  the  para- 
pets. Close  upon  the  escaladers,  the  main 
body  of  the  troops  follow.  This  kind  of 
attack,  which  is  exceptional  nowadays, 
would  only  be  resorted  to  when  time  is 
an  object,  and  there  appears  to  be  every 
chance  of  success.  The  usual  mode  of 
gaining  admittance  into  a  place  is  by 
assault  after  a  practicable  breach   has 


midable  fortress  siege  operations  must  be 
carried  on  to  effect  this. 

Eaealading  Ladders,  vide  Ladders,  Es- 
calading. 

Siearp,  or  Searp — ^In  fortification,  the 
side  of  the  ditch  next  to  the  place,  which, 
in  a  permanent  work,  is  faced  with  ma- 
sonry. The  scarp  is  less  steep  than  the 
counterscarp,  because  it  has  to  sustain 
the  weight  of  the  parapet.  It  is  usual 
to  give  the  slope  of  the  scarp  a  base 
equal  to  two- thirds  of  the  base  of  the 
natural  slope  of  a  mound  of  fresh  earth 
the  altitude  of  which  is  equal  to  the  depth 
of  the  ditch.  Vauban  generally  gave  his 
revetments  a  slope  of  one-fifth  of  thf 
total  height  of  the  wall. 

Eseort — A  guard  of  troops  attending 
an  officer  or  person  of  distinction  when 
travelling.  It  is  also  a  guard  placed 
over  prisoners  on  a  march,  or  over  mili- 
tary stores  in  transit. 

Esouage — The  commutation  of  personal 
service  into  a  money  payment,  such  as  is 
observed  in  the  case  of  a  substitute  where 
compulsory  ser^'^ce  is  enacted. 

Esplanade-^A  clear  space  of  ground 
separating  the  citadel  of  a  fortress  from 
the  town. 

Esprit  de  corps — ^A  term  well  known 
in  the  army.  It  is  usually  understood 
to  mean  brotherhood ;  it  means  even  more 
than  this.  As  described  in  James'  *■  Military 
Dictionary ' — "  It  is  the  feeling  of  attach- 
ment a  soldier  has  for  his  regiment,  even 
to  the  point  of  thinking  it  the  best  in  the 
army.  It  fosters  good-will  and  fellowship 
among  officers  and  soldiers.  It  produces 
an  emulous  thirst  after  military  glory.  In 
fact,  true  esprit  de  corps  creates  such  a 
feeling  of  enthusiasm  and  love  for  all  that 
is  honourable  and  noble  that  an  officer 
or  soldier  will  be  careful  in  his  conduct 
to  do  nothing  which  would  bring  dis- 
honour or  reproach  on  his  regiment." 

Ess — A  couple  or  spare  link  in  the 
form  of  an  S,  with  holes  to  receive  a 
leather  thong.  Esses  are  used  to  unite 
broken  chains,  traces,  &c.  Chains  can  also 
be  lengthened  or  shortened  by  their  means. 

Establishment  —  The  extent,  mat^iel, 
and  personnel,    allowed  to  an   army   in 
peace  or  war  time;  in  the  latter  case, 
it  is  regulated  according  to  tVvft  feX-V^CYvcv^:,?* 
of  the  service,  which  being  TtiMcVv  ^■tft«A.«t 


been  made,  and  in  the  attack  of  a  for-  I  during  war  than  peace  Yias  gVveii  T\&fe  \.^ 
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the  distinction  of  a  war  and  a  peace  esta- 
biishment. 

Estimate  —  A  computation  of  the 
probable  expense  of  any  project  or  charges 
to  be  incurred,  framed  on  recognised  data, 
derived  from  previous  experience,  such  as 
the  yearly  military  and  other  estimates 
of  the  country. 

Estoe — A  small  stabbing  sword,  intro- 
duced in  the  reign  of  Edward  I. 

Etappen — A  department  which  origin- 
ated in  the  Prussian  military  railway 
organisation,  and  which  was  first  formed 
in  1867,  and  revised  in  1869 ;  subse- 
quently certain  changes  were  made  during 
the  war  of  1870-71.  The  object  of  this 
department  is  to  relieve  the  commander- 
in-chief  and  field  army  of  all  responsibility 
for  their  communications  in  the  rear. 

Etappen  commissions  are  appointed  to 
each  loading  and  unloading  station,  to 
which  a  field  ofHcer  as  commandant,  an 
adjutant,  control  officer,  railway  officials, 
and  civil  government  officials,  are  at- 
tached. These  officers  supervise  all  local 
arrangements  for  loading  or  unloading, 
forwarding,  feeding,  billeting,  &c.  One 
of  the  officers  originally  appointed  to  this 
department  was  an  inspector  of  Etappen ; 
he  was  supposed  to  be  a  march  in  rear 
of  head-quarters,  superintending  all  ne- 
cessary arrangements,  but  he  had  no 
authority  over  the  civil  departments  with 
which  he  came  into  contact. 

In  1870  the  inspector  was  found  to 
have  too  much  to  do,  and  a  considerable 
amount  of  friction  ensued.  The  com- 
missariat officer  attached  received  orders 
from  an  inspector  and  from  his  own  chief. 
The  railway  subordinate  was  liable  to 
some  ten  different  chiefs,  and  the  whole 
railway  arrangements  were  half  military, 
half  civil. 

New  regulations  were  subsequently  in- 
troduced which  extended  the  powers  of 
the  inspector  of  Etappen.  The  official  title 
is  "  Inspector  of  Etappen  and  Railways." 
He  is  present  with  head-quarters,  and 
under  him  are  placed — 
Medical  \ 

Commissariat    I  Under  responsible 
Post-office         I  heads. 

Telegraphs        ) 

The  general  principle  or  idea  is  this  :— 
A  line  is  imagined  to  be  drawn  through 
the  head-quarters. 


All  in  front  belongs  to  the  active  army, 
all  in  rear  to  the  Etappen- Inspector, 

Our  Quartermaster-General's  depart- 
ment has  to  do  both. 

To  take  in  the  whole  of  the  Prussian 
railway  control,  it  would  be  necessarj 
to  describe  in  full  the  system  pursued, 
which  space  will  not  admit. 

An  Etappen  department  has  been 
raised  in  the  French  army  after  the 
Prussian  system. 

Euphorbia  Tiraoalli— This  plant  is 
much  used  in  making  hedges  in  India. 
It  is  an  evergreen.  The  wood  makes  very 
fair  charcoal  for  gunpowder  purposes, 
but  it  is  not  equal  to  that  derived  from 
the  urhur  or  dhall  bush.  In  Bengali  it 
is  called  lunka  8ij\  and  in  Hindustani, 
sendh. 

Evaeoate,  To — ^To  withdraw  horn  t 
town  or  fortress,  in  consequence  either 
of  a  treaty  or  a  capitulation,  or  of  supe- 
rior orders. 

Evidence  —  As  given  before  a  court 
martial,  is  a  declaration  on  oath  by  the 
witness  of  any  circumstance  he  is  per- 
sonally acquainted  with,  having  reference 
to  the  matter  brought  before  the  court. 

The  examination  of  the  witness  may 
be  conducted  either  by  his  being  told 
by  the  president  or  the  judge-advo- 
cate, as  the  case  may  be,  to  state  what 
he  knows,  or  by  means  of  question  and 
answer,  or  by  both.  Every  question, 
whether  put  by  the  prosecutor,  the 
court,  or  the  prisoner,  must  be  in 
writing,  and  must  first  be  handed  to 
the  president ;  if  approved  by  him,  it 
is  entered  in  .  the  proceedings.  If  not 
approved  by  the  president,  and  the  party 
insists  on  putting  the  question,  the 
court,  being  cleared,  proceeds  to  determine 
by  vote  (the  president,  in  case  of  equality, 
having  a  second  or  casting  vote)  whether 
it  shall  be  put  or  rejected. 

Eyolutions,  Military — The  movements 
by  which  troops  change  their  position 
either  for  attack  or  defence.  Those  evo- 
lutions are  best  which  can  be  executed 
with  the  greatest  celerity  compatible  with 
regularity,  and  which  are  founded  u^tm 
strict  mathematical  principles.  In  these 
days  of  arms  of  precision,  it  is  necessary 
that  change  of  movement  should  be  as 
rapid  as  possible,  so  as  to  get  into  posi- 
tion without  any  unnecessary  exposure. 
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This  does  not  therefore  permit  in  action 
of  the  sqnare  movements  of  former  days. 

BxAminatioiL — An  inquiry  into  the 
qualifications  of  those  who  are  desirous 
of  entering  any  particular  service  or  em- 
ployment. The  examinations  carried  out 
for  first  appointments  to  the  army  are 
competitive.    (  Vide  Appendix  A.) 

Bzamination  of  Oifieera — A  system 
carried  out  in  the  army  whereby  commis- 
sioned officers  are  examined  in  military 
subjects  before  they  are  promoted  to  a 
higher  grade.  In  accordance  with  the 
rules  of  the  service,  each  officer  up  to  the 
rank  of  field  officer  has  to  be  examined  in 
the  subjects  and  drill  laid  down  for  officers 
of  the  army,  before  he  can  be  promoted 
to  the  rank  above  that  in  which  he 
is.  In  garrisons,  periodical  boards,  or,  as 
occasion  may  require,  boards  on  applica- 
tion, are  assembled  for  the  examination 
of  officers  of  the  several  ranks.  Papers 
for  the  examination  of  infantry  and  ca- 
valry officers  are  sent  to  the  board  by  the 
Director-General  of  Military  Education. 
The  subjects  officers  have  to  pass  in  are 
laid  down  in  the  Queen's  Regulations ; 
they  include  viva  voce  questions ;  and  the 
drill  test  in  the  field  is  under  the  eye 
and  presence  of  the  board. 

Artillery  and  engineer  officers  are  also 
examined  by  a  board  of  officers  in  regi- 
mental duties,  military  law,  and  drill. 
The  former  are  further  required  to  pass 
an  examination  in  artillery,  and  the  latter 
must  have  passed  satisfactorily  at  the 
School  of  Military  Engineering. 

The  examination  papers  of  infantry  and 
cavalry  officers,  with  the  board's  report, 
are  sent  through  the  general  with  his 
remarks  to  the  Director-General  of  Mili- 
tary Education.  Those  of  officers  of 
artillery  and  engineers  are  sent  through 
the  general  to  the  adjutant-general  of 
their  respective  regiments,  but  answers 
to  the  questions  in  militaiy  law  to  the 
Director  of  Military  Education.  (Vide 
Appendix  A.) 

Xzammatloii  of  Ordnance — ^An  accu- 
rate inspection  of  the  bore  and  other 
parts  of  a  gun.  This  is  performed  in 
the  first  place  after  a  gun  has  been 
made ;  in  the  second,  periodically,  when 
the  gun  is  in  use ;  and  lastly,  in  the 
case  of  smooth-bore  iron  ordnance, 
after  each  day's  firing.    In  Bring  heavy  I 


rifled  M.L.  guns,  it  is  ordered,  as  far  as 
possible,  that  the  examination  of  the 
9-inch  gun  and  heavier  calibres  shall  take 
place  after  every  50  rounds ;  and  the 
8-inch,  7-inch,  M.LK.  and  B.LK.  guns, 
and  64-pr.  M.L.R.  gun,  after  every  100 
rounds ;  the  64-pr.  B.L.K.  gun  after  every 
150  rounds. 

Szohangea  —  The  permission  granted 
to  officers  in  the  British  army  to  ex- 
change from  one  regiment  to  the  other. 
Before  the  introduction  of  non-purchase 
in  the  army,  it  was  competent  for  an 
officer  to  make  any  monetary  arrange- 
ment with  the  officer  with  whom  he 
exchanged;  but  a  check  was  put  on  this, 
on  purchase  being  abolished  in  the  army, 
as  it  involved,  so  it  was  supposed,  the 
opening  out  again  of  purchase  in  another 
form.  This  led  to  the  subject  being  dis- 
cussed in  parliament,  and  the  result  is 
that  a  bill  has  lately  been  passed  autho- 
rising officers  to  exchange  under  certain 
monetary  and  other  conditions. 

Ezeontion,  Military — Implies  the  pun- 
ishment of  a  soldier  by  hanging  or  shoot- 
ing. Formerly  it  comprised  also  Hogging 
and  running  the  gauntlet,  &c. 

Ezeroise — Manoeuvring  bodies  of  men 
together.  The  drill  of  a  mounted  bat- 
tery of  artillery  is  termed  exercise.  All 
such  use  as  the  soldier  is  instructed  in 
in  the  knowledge  of  his  weapon  is  termed 
exercise,  such  as  bayonet  exercise,  firing 
exercise,  lance  exercise,  manual,  pistol, 
and  sword  exercise. 

Ezeroiae,  The  Field  —  A  book  pub- 
lished by  authority,  for  the  instruction 
of  the  soldier  in  the  drill  and  evolutions 
of  the  army. 

Ezeroise,  Firing — ^The  drill  the  recruit 
is  taught  in  loading  and  firing  his  rifie, 
after  he  has  learnt  the  manual  exercise. 
This  drill  takes  the  name  of  what  used 
to  be  the  platoon  exercise. 

Ezeroiae,  Laboratory — The  instruction 
imparted,  in  an  arsenal,  in  the  manufac- 
ture of  combustible  and  warlike  stores. 

Ezercise,  Manual — A  drill  which  the 
soldier  has  to  practise  in  the  handling  of 
his  rifle  until  he  becomes  proficient  in  the 
use  of  it. 

Exercise,  Repository — The  mechanical 
manoeuvres    with    heavy    gMTis,    '^Vwfe 
tackles,  levers,  capstans,  &(i.  \i?tvfe  \.q  \ift 
used. 
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Ezeroise,  Shelter  Trench — An  exercise 
which  teaches  the  soldier  how  to  cover 
himself  quickly  from  the  fire  of  the 
enemy. 

Expansion — Is  the  general  effect  of 
heat  in  causing  enlargement  or  expansion 
in  solids,  liquids,  and  gases.  The  eflfect 
of  expansion  is  seen  on  heating  spherical 
cannon-shot.  Shot,  on  being  slowly 
cooled,  become  permanently  enlarged. 

Expansive  Steam — ^The  method  of  ap- 
plying and  economising  steam  power  in 
engines.     It  is  thus  explained  in  Weale's 
*  Dictionary  of  Terms  of  Art ' : — "  If  we 
allow  steam  to  flow  into  the  cylinder  of 
a  steam-engine,  until  the  piston  be  de- 
pressed  to   one-half  of  the  stroke,   and 
then  prevent  the  admission  of  any  further 
quantity,  the  piston  will,  if  the  engine 
be  properly  weighted,  continue  its  motion 
to  the  bottom.   The  pressure  of  the  steam, 
80  long  as  the  supply  is  continued  from 
the  boiler,  will  be  equal,  it  is  presumed, 
to  ten  pounds  upon  the  inch.     With  this 
force,  it  will  act  upon  the  piston  until 
it  completes  one-half  of  the  stroke :  the 
further  supply  of  steam  will  then  be  ex- 
cluded, and  that  which  is  in  the  cylinder 
will  expaivd  as  the   piston  descends,  so 
that,  when  the  stroke  is  complete,  it  will 
occupy  the  entire  capacity.    The  pressure 
of  the   steam  will   then  be  half  of  its 
former  amount,  or  five  pounds  upon  the 
inch.     During  the  descent  of  the  piston, 
the  pressure  of  the  steam  does  not  sud- 
denly decrease  from  ten  pounds  to  five, 
but  it   gradually  declines   through   the 
successive   intervals,  until   at   the  final 
point  it  yields  that  force.     It  is  by  this 
gradual  expansion  and  diminution  of  the 
pressure  that  the  superior  action  is  pro- 
duced." 

Expedition — The  organisation  and 
march  of  a  small  army  or  body  of  men 
for  hostile  purposes.  One  of  the  prin- 
ciples of  many  small  expeditions  is  sur- 
prise, which,  if  well  carried  out,  will 
ensure  success.  To  the  soldier,  no  part 
of  his  duty  is  so  exciting  and  interesting 
as  an  expedition,  for  it  implies  risk, 
hazard,  and  danger,  in  which  nature  of 
warfare  the  enthusiastic  and  daring  sol- 
dier delights. 

Expense  Tiffagarines — Are  small  gun- 
powder  magazines,  containing  the  made- 
up  ammnnition  for  the  service   of  the  ^ 


guns  on  the  works,  at  the  rate  of  so  many 
rounds  per  gun.  In  foi*tiflcations  of  an 
old  construction  an  expense  magazine  was 
made  in  each  bastion  and  battery,  though 
this  was  not  always  the  case.  Expense 
magazines  are  often  made  under  the 
earthen  ramparts  of  fortifications,  with  a 
passage  cut  into  them  in  the  interior 
slopes.  In  more  modern  works,  such 
as  the  *  Instruction  in  Fortification  at 
the  Royal  Military  Academy,  Wool- 
wich,' it  is  shown  that  expense  maga- 
zines *^  should  be  placed  as  near  as  is 
practicable  to  the  guns  which  they  have 
to  supply,  and  may  often  be  conve- 
niently constructed  under  the  traverses 
and  below  the  level  of  the  terreplein, 
with  lifts  of  communication.  They  can, 
if  so  situated,  be  easily  secured  against 
the  enemy's  fire,  and  be  provided  with 
subterranean  commmunications  with  the 
main  magazine,  which  would  permit  them 
to  be  replenished  without  risk,  even 
during  action." 

The  first  suggestions  made  as  to  the 
size  of  expense  magazines  in  fortifications 
of  the  present  day  gave  four  guns  to  be 
supplied  by  each,  but  a  later  recommenda- 
tion proposes  only  two  guns,  in  the  case  of 
very  heavy  guns. 

Explosion — The  sudden  expansion  of 
an  elastic  fluid  with  force  and  a  loud 
report,  such  as  is  heard  in  the  explosion 
of  a  magazine,  the  springing  of  a  mine, 
the  bursting  of  a  shell,  or  the  firing  of  a 
charge  in  a  gun. 

Eij^losives,  Ignitible  —  Substances 
which,  on  a  match,  tube,  or  detonating 
composition  being  applied  to  them,  ignite, 
such  as  gunpowder,  gun-cotton,  nitro- 
glycerine, dynamite,  and  glyacyline,  all  of 
which  can  be  used  as  explosive  agents,  for 
submarine  as  well  as  land  purposes. 

Exterior  Slope — In  fortification,  is  the 
slope  given  to  the  outside  of  the  parapet. 
It  is  found  by  experience  that  earth  of 
common  tenacity  will  naturally  acquire  a 
slope  of  45°,  even  when  battered  by 
cannon.  This  inclination  is  therefore 
given  to  the  exterior  slope  in  the  first 
instance,  in  order  that  the  fire  of  the 
enemy's  artillery  may  not  subsequently 
alter  its  shape. 

Extractor  —  An  instrument  used  in 
extracting  a  projectile  from  a  M.L. 
rifled  ^un.     That  introduced    into    the 
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of  the   grooves   of  the   gun. 

extractor  is  given   to  other 

artillery  stores,  such  as  are 

the  Gatling  gun,^  and  the 
used  in  extracting  a  fuze  from 
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Faee  of  a  Gun  —  The  terminating 
plane,  perpendicular  to  the  axis  of  the 
bore  of  a  gun. 

7aOM  A  a  Work — In  fortification,  the 
name  given  to  the  two  sides  of  a  work  which 
form  its  most  prominent  salient  angle, 
such  as  the  faces  of  a  bastion  or  ravelin. 

FkMing  Imptementa — Used  for  facing 
or  renewing  the  vent  and  breech  pieces  of 
an  Armstrong  gun. 

T^MingB  —  The  name  given  to  the 
colour  of  the  cuffs  and  collar  of  the 
dothing  of  a  regiment.  Regiments  are 
distinguished  by  the  colour  of  their 
filings. 

Faetoiy,  Gun,  vide  Gun  Factories, 
Boyal. 

Eaetory,  Small-arm,  vide  Small-arm 
Factory. 

Falffhiffn — A  peculiarly  shaped  broad- 
bladed  sword,  added  to  the  offensive 
weapons  used  in  £dward  I.'s  reign,  a.d. 
1272-1307. 

Faloonet  —  The  name  given  to  the 
smallest  kind  of  cannon  used  in  the  fif- 
teenth and  sixteenth  centuries. 

Flail — ^In  artillery  material,  the  name 
given  to  any  rope  which  is  passed  through 
blocks,  so  as  to  form  part  of  a  tackle. 
The  rope  attached  to  a  gyn,  which  passes 
over  a  double  and  triple  block,  the  end  of 
it  passing  round  the  windlass,  is  termed 
the  fcUL  The  fall  for  this  purpose  is 
generally  made  of  strong  rope,  depending 
on  the  weight  to  be  lifted. 

]M1,  To — ^A  town  or  fortress  is  said  to 
fail  when  it  is  compelled  to  surrender  to 
a  besieging  army. 

Falae  Attack — A  feigned  assault  made 
for  the  purpose  of  diverting  the  enemy 
from  the  real  point  of  attack.  False 
attacks  should  be  carried  out  on  several  / 


points  of  the  works  to  be  attacked,  and 
at  the  same  time  as  the  real  one  is  going 
on.  The  strength  of  the  force  detailed 
for  this  duty  should  be  imposing. 

Fanfare — A  particular  military  sound 
made  on  the  trumpet.  A  'flourish  of 
trumpets. 

Faroy — A  contagious  disease  among 
horses,  caused  often  from  want  of  venti- 
lation, impure  air,  overcrowding,  &c.  It 
is  the  same  disease  as  glanders,  only  in  a 
modified  form.    (  Vide  Glanders.) 

Farrien  (Latin  ferrum,  iron) — 
Artificers  attached  to  the  mounted 
branch  of  the  service  for  the  purpose 
of  attending  to  the  care  of  the  horses' 
feet.  The  farriers  have  general  super- 
intendence over  the  horses  as  regards 
their  health,  in  subordination  to  the 
veterinary  surgeon.  In  India,  the  Euro- 
pean farriers  overlook  and  instruct  the 
native  farriers  in  making  horseshoes, 
and  are  responsible  that  the  work  is  pro- 
perly done.  A  farrier  sergeant  is  eligible 
as  a  member  of  the  sergeants'  mess  of  a 
regiment. 

Faaoines— Twigs  or  brushwood  fastened 
together,  forming  a  cylindrical  fagot, 
18  feet  long,  9  inches  in  diameter,  and 
140  lbs.  in  weight.  Fascines  are  some- 
times cut  in  two  or  three  lengths,  in  the 
former  case  for  covering  galleries ;  in 
the  latter,  for  crowning  gabions  in 
trenches.  For  revetting  the  interior 
slopes  of  works,  fascines  are  largely  used, 
together  with  gabions,  sandbags,  hurdles, 
planks,  'casks,  &c. 

Fathom — ^A  linear  measure,  equal  to 
6  feet,  and  founded  on  the  distance 
between  the  finger  points  when  the 
arms  and  hands  are  extended  horizon- 
tally. Rope  is  sold  by  the  fathom.  A  coil 
of  rope  generally  measures  120  fathoms. 

Fatigue — The  term  given  to  a  party  of 
soldiers  told  off  for  any  other  duty  than 
a  dress  parade  necessitates. 

Fausfle-braye  —  In  fortification,  is  a 
kind  of  second  enceinte;  since  the  in- 
troduction of  the  covered  way,  this 
work  is  quite  inapplicable  to  a  front 
furnished  with  and  covered  by  a  glacis. 

Feelers,  vide  Light  Cavalry  and  Scouts. 

Feint — In  military  operations,  a  mock 
attack  or  assault,  usually  m&de  V.o  ^^- 
ceive  an  enemy  as  to  the  real  VtlV^i^xVota 
of  his  opponent.     (Vide  ¥a\se  kt\.9k^\L.^ 
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Fell  Bailway — ^Takes  its  name  from 
the  inventor.  The  railway  under  this 
name  was  well  known  to  travellers  pro- 
ceeding to  or  returning  from  India,  as  it 
was  the  only  means  of  going  over  Mont 
Cenis,  in  Italy,  before  the  tunnel  was 
bored  through  the  mountain.  This  nature 
of  rail  has  been  found  useful  during  war 
time,  and  did  good  siege  service  during 
the  Franco-German  war.  The  gauge  is 
18  inches.  Each  truck  cames  three 
tons ;  500  unskilled  workmen  can  lay  a 
mile  in  a  day. 

Felloes — Segments  of  wood  dowelled 
together,  into  which  the  spokes  of  a 
wheel  are  fitted.  A  felloe  consists  of 
the  back  or  streak  side,  the  bosom  or 
spoke  side,  and  the  chin,  where  the  dowel 
pin  is  introduced.  Each  light  gun  car- 
riage wheel  has  six  felloes. 

Female  Screw — Formed  by  a  spiral 
cavity  cut  on  the  concave  surface  of  a 
cylinder,  corresponding  exactly  to  the 
thread  of  the  male  screw,  which  is  to 
turn  in  it. 

Fenoibles — Regiments  formerly  raised 
for  local  defence,  or  at  a  special  crisis, 
and  for  a  limited  time.  The  officers  had 
the  same  rank  as  officers  of  militia 
according  to  the  dates  of  their  respective 
commissions.  The  only  regiment  now 
bearing  this  title  is  the  Royal  Malta 
Fencible  Artillery. 

Fencing — The  art  of  attacking  an  ad- 
versary, as  well  as  of  defending  oneself; 
a  very  salutary  exercise  for  both  officers 
and  soldiers,  rendering  them  expert  in  the 
use  of  the  sword  and  other  hand  arms. 

Fetlock  Joint — ^The  joint  immediately 
above  the  pastern  of  a  horse's  foot. 

Fen  de  joie — A  discharge  of  musketry 
on  the  occasion  of  a  victory,  Queen's 
birthday,  or  some  such  joyful  occasion. , 
It  consists  of  three  discharges,  com- 
mencing with  the  right  of  the  line.  A 
feu  de  joie  is  generally  fired  in  conjunc- 
tion with  artillery,  thus — a  discharge  of 
musketry,  then  seven  guns,  this  repeated 
three  times. 

Fever — In  veterinary  practice,  it  is 
described  as  a  disease  characterised  by 
increased  heat,  quick  pulse,  and  thirst. 
In  horses,  it  is  caused  by  cold  or  chill, 
high  feeding,  irritation,  or  pain.  The  | 
symptoms  are  lassitude,  shivering,  quick 
pnhe,  and  breathing  after  feed.    The  cure 


consists  in  bleeding,  and  keeping  open  the 
bowels  by  clysters  and  laxative  medi- 
cine. The  animars  body  and  extremities 
should  be  kept  warm  by  clothing  and 
hard  rubbing;  the  diet  green  meat,  or 
bran  mashes,  chilled  water ;  and  the 
horse  should  be  kept  as  quiet  as  possible. 

Fid — ^A  block  of  wood  used  in  heavy 
gun  exercise,  for  slinging  the  gun,  and 
for  mounting  and  dismounting  purposes. 
The  latest  pattern  of  fid  is  of  beech  or 
elm,  and  each  is  provided  with  a  rope 
grummet,  and  has  the  nature*  of  the  gun 
for  which  it  is  intended  stamped  upon  it. 

Field — The  ground  on  which  an  army 
stands  in  the  day  of  battle.  The  term  ii 
also  expressive  of  troops  when  entering  on 
a  campaign,  and  as  long  as  they  are  engaged 
against  an  enemy.  Hence,  when  so  situ- 
ated, they  are  said  to  ^'  keep  the  field." 

Field  Allowance  —  A  daily  sum  of 
money  granted  to  officers  in  her  Majesty'g 
service,  at  home  or  in  the  colonies,  when 
placed  under  canvas.  This  allowance  is 
granted  to  meet  the  extra  expense 
caused  in  being  so  situated.  A  further 
extra  allowance  is  granted  when  troops 
are  engaged  on  service  before  the  enemy. 

In  India  there  is  no  such  allowance,  as 
the  pay  officers  receive  is  considered  suf- 
ficient to  enable  them  to  keep  up  their 
camp  equipage,  and  to  meet  all  expenses 
attendant  upon  a  move  from  cantonments 
or  in  setting  out  on  a  campaign. 

Field  Artillery  —  Comprises  horse 
artillery  and  field  batteries,  which,  from 
their  lightness  and  mobility,  are  easy  of 
draught,  and  hence  fitted  for  rapid  move- 
ments in  the  field.  Mountain  batteries 
come  also  under  the  category  of  field 
artillery.  The  horse  artillery  of  the 
British  service  consists  of  wrought-iron 
9-pr.  M.L.  rified  guns  lined  with  steel,  and 
the  field  batteries  of  16-pr.  M.L.  rifled 
guns  of  the  same  material.  The  latter 
guns  will  in  course  of  time  replace  the 
12-pr.  Armstrong  guns  still  in  the  service. 

Field  Fortification— Works  of  a  tem- 
porary nature  thrown  up  for  the  preser- 
vation of  a  post,  camp,  &c. 

Field  Hospital,  vide  Hospital. 

Field  Marshal— The  highest  military 
rank  a  general  officer  can  enjoy;  it 
is  in  most  cases  bestowed  on  the  oldest 
and  most  meritorious  officers  in  the 
army. 
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¥Md  Olfioer — An  officer  above  the 
rank  of  captain  and  below  that  of  general. 
Thus  a  major,  lieutenant-colonel,  or  colo- 
nel, whether  of  brevet  or  re*gimental  rank, 
is  a  iield  officer.  A  field  officer  in  command 
of  his  regiment  retains  the  command  for 
five  years,  but  can  be  reappointed  at  the 
will  of  the  commander-in-chief. 

Held  State — A  statement  made  over 
to  the  superior  or  reviewing  officer  on 
parade,  showing  the  number  of  officers 
and  men  composing  the  troops,  distin- 
guishing th(we  present  and  absent  (on 
whatever  account  in  the  latter  case) 
under  their  respective  headings. 

Held  Telegra]^  vide  Telegraph. 

neldworlDB — Temporary  works  thrown 
up  either  for  the  protection  of  troops  or 
any  particular  position  which  it  is  not 
intended  permanently  to  retain.  Field- 
works,  such  as  epaulments,  trenches, 
rifle-pits,  &c.,  are  of  great  value  to 
an  army  which  has  one  of  its  tactical 
points  weaker  than  the  other,  but  the 
indiscriminate  use  of  them  should  be 
guarded  against.  On  this  subject  the 
following  deductions  may  be  drawn  from 
the  Franco-German  war  of  1870-71. 
Generals  should  not  misuse  them.  The 
better  drilled  and  disciplined  the  troops 
are,  the  more  this  kind  of  shelter  may 
be  employed,  but  it  becomes  dangerous 
to  use  it  when  the  protection  afforded  is 
defended  by  soldiers  who  are  not  sure  of 
themselves.  Troops  will  remain  in  their 
oovered  position  as  long  as  they  can,  and 
it  will  be  no  easy  task  to  make  them  leave 
their  cover  to  attack  in  the  open  field. 
The  result  will  necessarily  follow,  that 


the  enemy,  perceiving  the  impossibility 
of  forcing  the  position  in  front,  will 
turn  it  and  outflank  it. 

In  the  British  army,  a  short  course  of 
instruction  in  field  works  is  gone  through 
by  the  infantry  at  all  stations,  where  prac- 
ticable, under  the  superintendence  of  the 
officer  commanding  the  royal  engineers  of 
the  district. 

Fife  —  A  wind  instrument,  generally 
used  in  military  music  as  an  accompani- 
ment to  the  drum.  James,  in  his 
^  Military  Dictionary,'  states  that  it  is  an 
instrument  of  high  antiquity,  and  was 
used  in  the  English  army  till  the  time  of 
James  I.  After  that  time  it  was  in 
disuse  until  the  year  1747,  when  it  was 
introduced  into  the  foot  guards  by  the 
Duke  of  Cumberland  during  the  siege  of 
Maestricht. 

Fight — A  battle  or  engagement  be- 
tween contending  forces. 

To  fght  it  out  is  to  continue  the  con- 
test until  one  side  or  the  other  gets  the 
better.  The  French  express  it  by  se  battre 
a  outrance. 

Figure  of  Merit — Denotes  the  efficiency 
of  the  shooting  of  a  squad,  company,  or 
battalion.  The  figure  of  merit  is  formed 
as  follows : — 

Average  points  obtained  in  the  first  and 
second  periods. 

The  aggregate  points  to  be  divided  by  the 
number  of  men  who  commenced  the  first 
period. 

Average  points  obtained  in  the  volley 
firing. 

Minus  percentage  of  third-class  shots 
at  final  classification. 


Infantry. 


Average  points  obtained  in  first  and*) 
second  periods  together     . .  . ;  / 

Average  points  obtained  in  volleyl 
firing  . .  . .  . .  . .  / 

Percentage  of  third-class  shots  at  finaD 
classification  (minus)         . .  . .  / 

Figure  of  m,erit 

Average  points  in  independent  firing . . 
Average  points  in  skirmishing 
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File — In  a  regiment  or  squad,  two 
men,  a  front-rank  man  and  his  rear-rank 
man.     In  single  rank  it  means  one  man. 

File — ^A  strap  or  bar  of  steel,  the 
surface  of  which  is  cut  into  fine  points 
or  teeth,  which  act  by  a  species  of  cut- 
ting closely  allied  to  abrasion.  When 
the  file  is  rubbed  over  the  material  to 
be  operated  upon,  it  cuts  or  abrades 
little  shavings  or  shreds,  which,  from 
their  minuteness,  are  called  file  dust; 
and  in  so  doing,  the  file  produces  minute 
and  irregular  furrows  of  nearly  equal 
depth,  leaving  the  surface  that  has 
been  filed  more  or  less  smooth,  according 
to  the  size  of  the  teeth  of  the  file, 
and  more  or  less  accurately  shaped, 
according  to  the  degree  of  skill  used 
in  the  manipulation  of  the  instrument. 
The  files  employed  in  the  mechanical  arts 
are  almost  endless  in  variety;  a  descrip- 
tion of  them  therefore  is  not  given  in 
this  work. 

Fillets — Bands  or  mouldings  on  smooth- 
bore guns,  such  as  the  vent  field  and 
muzzle  fillets  (q.  v.). 

Filtration — In  chemistry,  the  separa- 
tion of  solids  from  liquids.  The  appa- 
ratus in  chemistry  required  for  this  pur- 
pose are  funnels  and  funnel  stands,  lute 
jars  or  beakers,  stirring  rods,  glass  plates, 
a  wash  bottle,  and  filtering  paper.  The 
best  paper  for  filtering  purposes  is  that 
imported  from  Sweden. 

Finance,  Army — A  civil  department 
of  the  War  Office,  which  regulates  every 
military  expenditure.  Upon  this  depart- 
ment devolves  the  close  scrutiny  and  in- 
spection of  all  accounts,  the  revising  of 
all  estimates,  periodical  or  otherwise. 
This  department  also  furnishes  to  govern- 
ment every  explanation  as  to  the  neces- 
sity of  any  particular  expenditure  to  be 
incurred.  It  may  be  said  to  be  one  of 
the  most  important  departments  of 'the 
army. 

Financial  Secretary — One  of  the  three 
principal  officials  under  the  Secretary  of 
War.  In  this  office  is  vested  the  control 
of  the  pay  and  audit  of  the  army. 

Finding — Is  that  part  of  the  proceed- 
ings of  a  court-martial  when,  the  evi- 
dence having  been  concluded,  the  court 
proceeds  to  deliberate  with  closed  doors 
on  the  guilt  or  innocence  of  the  prisoner. 
The  president   takes   the  votes   of  the 


court,  beginning  with  the  junior  mem- 
ber :  a  majority  of  votes  decides  whether 
the  prisoner  is  "  guilty  "  or  "  not  guilty." 

Fire,  To — ^Tb  discharge  a  piece  of  ord- 
nance or  any  fire-arm.  To  ignite  a  mine 
or  train  of  powder. 

Fire,  Vertioal,  vide  Vertical  Fire. 

Fire-arms,  vide  Arms. 

Fire-bricla — Used  for  lining  furnaces, 
and  for  all  kinds  of  brickwork  exposed 
to  intense  heat  which  would  melt  com- 
mon bricks.  They  are  made  from  a  na- 
tural compound  of  silica  and  alumina, 
which,  when  free  from  lime  and  other 
fluxes,  is  infusible  under  the  greatest  heat 
to  which  it  can  be  subjected.  Oxide  of 
iron,  however,  which  is  present  in  most 
clays,  rendera  the  clay  fusible  when  the 
silica  and  alumina  are  nearly  in  equal 
proportions,  and  those  fire-clays  are  the 
best  in  which  the  silica  is  greatly  in 
excess  over  the  alumina. 

Fire-engine — ^A  poi*table  machine  used 
for  extinguishing  fires  in  barracks  and 
permanent  camps.  The  engines  are 
worked  by  soldiers  who  are  exercised 
periodically  in  the  use  of  them.  The 
following  notes  regarding  the  preserva- 
tion of  the  water-hose  attached  to  the 
engine  may  be  found  useful : — 

*^  The  engine,  hose,  and  implements, 
&c.  should  be  invariably  kept  in  good 
condition,  and  fit  for  immediate  use,  if 
required.  After  every  working  of  the 
engine,  all  component  parts  should  be  care- 
fully examined,  and  any  slight  repairs 
that  may  be  needed  effected  immediately. 

^^The  hose  should  not  be  dragged 
along  the  ground,  but  after  use  should 
be  coiled  and  taken  to  the  work-yard 
to  be  cleaned.  If  of  leather,  it  must  be 
washed  clean,  hung  up  to  drain,  and, 
while  partially  wet,  a  mixture  of  neats- 
fooc  and  cod  oil  rubbed  on  with  a  brush. 
If  of  canvas,  it  must  also  be  washed 
clean*  hung  up  to  drain,  and  not  folded 
until  perfectly  dry.  It  should,  whether 
of  leather  or  canvas,  be  unfolded  at  least 
once  in  every  six  weeks,  and  kept  ex- 
posed in  an  airy  place.  If  kept  too  long 
coiled,  leather  is  liable  to  heat  ana 
harden.  When  it  has  had  a  good  airing, 
and  is  well  softened,  it  may  be  again 
coiled.  Anoint  leather  hoses  with  the 
mixture  above  given  at  least  once  in 
every  two  months. 
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"  If  the  engine  has  been  sent  awaj  for 
use  on  account  of  a  fire  (or  after  tra- 
velling), wash  it  on  its  return  before 
dirt  has  had  time  to  harden,  and  pump 
clean  water  through  the  works,  moving 
the  levers  rapidly  to  remove  mud,  grit, 
itc.  The  cylinders,  after  being  wiped 
dry  and  clean,  should  be  examined  to 
see  if  they  have  sustained  any  injury, 
and  the  pistons  covered  with  salad  or 
olive  oil  for  lubricating  the  cylinders 
and  keeping  the  leather  cups  moist. 
When  you  play  an  engine,  place  the 
branch  pipe,  if  possible,  in  such  a  posi- 
tion that  its  jet  may  be  assisted  by  the 
wind.  In  extinguishing  fire,  the  branch 
pipe  should  be  brought  as  near  as  possible 
to  the  premises  on  fire,  and  if  the  fire- 
men cannot  enter  the  house  or  building, 
use  ladders,  if  desirable.  What  is 
wanted  is,  to  play  with  full  power  on 
the  burning  materials  and  cut  off  the 
flame  at  its  source.  It  is  the  force  of 
the  water  and  not  the  quantity  that  has 
the  greatest  efifect.  The  men  working 
an  engine  should  commence  pumping 
slowly,  gradually  increasing  or  quicken- 
ing the  movement,  throwing  all  their 
weight  on  the  down  stroke,  and  allowing 
the  handles  to  rise  by  the  depression  of 
the  levers  on  the  other  side.'' 

Tire-hook — A  hook  for  pulling  the 
thatch  off  barracks  and  other  buildings  so 
covered,  in  case  of  fire.  Fire-hooks  are 
made  in  India  of  sal  or  any  other  suitable 
wood,  when  bamboo  is  not  procurable. 

TSre-ladderB,  vide  Ladders,  Fire. 

lirrioek — A  term  applied  to  a  musket 
with  a  flintlock  ;  so  called  from  producing 
fire  of  itself,  by  the  action  of  fiint  and 
steeL  Firelocks  were  invented  about 
1645,  and  they  superseded  the  matchlock 
■ome  years  later.  The  Dutch  appear  to 
have  been  the  inventors  of  this  arm.  The 
name,  though  the  arm  is  obsolete,  is  still 
current  among  soldiers. 

Tixe-mastor — A  post  formerly  held  in 
the  Royal  Arsenal,  Woolwich,  by  an  offi- 
cer of  artillery,  whose  duty  it  was  to 
attend  to  all  laboratory  work.  The 
designation  of  fire-master  is  still  known 
in  the  ordnance  branch  of  the  ser- 
vice; he  is  an  officer  of  the  royal  artil- 
lery, and  is  entrusted  with  the  inspec- 
tion of  ordnance  stores  at  foreign 
stations. 


Fire-worker — Formerly  an  assistant  to 
the  fire-master.  In  the  early  organisa- 
tion of  the  British  artillery,  this  title  was 
given  to  the  junior  subaltern  grade,  the 
designation  of  the  officer  being  lieutenant 
fire-worker. 

Fireworks — ^A  pyrotechnical  display, 
used  chiefly  on  days  of  rejoicing  and  f§te 
days.  Fireworks  are  made  up  in  the 
laboratory  of  certain  combustible  stores, 
in  which  the  ingredients  of  gunpowder 
form  the  larger  part.  The  variety  of 
stars  and  colours  observed  in  fireworks  is 
formed  principally  of  metallic  filings. 

Firing  ExeroisO)  vide  £xercise.  Firing. 

Firmness — Represents  steadiness,  con- 
stancy, resolution.  Firmness  of  charac- 
ter and  firmness  of  purpose  are  such 
essential  qualities  in  the  commander  of 
a  regiment  or  army  that  the  want  of  it 
is  the  sure  forerunner  of  disorganisation 
and  disaster.  Without  firmness  of  pui*- 
pose  in  dealing  with  soldiers,  no  regiment 
or  body  of  men  can  be  commanded. 

Fisherman's  Knot — ^A  knot  used  in 
pontooning  to  fasten  the  cables  to  the 
rings  of  the  anchors. 

Fishing  Spars — In  artillery  material, 
consist  of  spars  of  wood  placed  parallel 
to  the  spars  to  be  strengthened,  by  lash- 
ing them  to  one  another. 

Fit  for  Service — From  this  expression 
is  understood,  being  in  a  good  state  of 
health  and  capable  of  bearing  fatigue. 
The  complaints  which  disable  a  soldier 
from  being  "  fit  for  service "  are  laid 
down  by  the  medical  department,  and 
are  such  as  to  incapacitate  a  man  from 
doing  his  duty. 

Fittings — The  name  given  to  certain 
fixtures  in  a  barrack  or  on  board  a 
military  transport  for  the  purpose  of 
keeping  up  a  current  of  pure  air,  and  for 
receiving  the  knapsacks  and  arms.  They 
are  as  follows  : — 
Ventilators, 
Knapsack  and  arm  racks. 

If  there  be  sufficient  height  for  knap- 
sacks, they  should  be  placed  in  battens 
over  the  men's  mess  place.  If  the  deck  be 
lower  than  6  feet,  they  should  be  packed 
separately.  The  fittings  in  the  officers* 
cabins  are  of  the  usual  nature.  For  the 
convenience  of  the  sick,  a  portion  of  the 
ship  is  set  apart  which  has  certain  fix- 
tures.    Should  the  wives  of  the  soIdiet« 
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accompany  them,  standing  bed  places  are 
erected,  which  come  under  the  head  of 
fittings. 

Fixed  Amxniinitioii — When  the  car- 
tridge is  attached  to  the  projectile,  the 
two  together  are  termed  "fixed  ammu- 
nition/' During  the  last,  and  even  in 
the  beginning  of  the  present,  century, 
this  nature  of  ammunition  was  used  for 
all  calibres,  but  latterly  it  has  been  re- 
stricted to  the  3-pr.  S.B.  for  mountain 
service  in  India  or  elsewhere,  wherever 
this  gun  may  be  used. 

Flag — An  ensign  or  colour  on  which 
are  usually  worked  certain  figures  or 
devices,  carried  by  each  regiment  as  its 
distinguishing  mark.  (  Vide  Colours,  Mili- 
tary.) 

Flag,  National  —  Is  the  union  jack, 
which  is  authorised  to  be  hoisted  in  all 
fortresses  at  home  and  abroad ;  also  by 
certain  authorities,  such  as  the  governors 
of  dependencies,  commanders-in-chief, 
general  officers  in  command,  &c. 

Flag  of  Trace — ^A  flag  (generally  a 
white  handkerchief)  attached  to  a  staff 
and  carried  by  an  officer  sent  to  commu- 
nicate with  the  enemy.  Besides  the  flag, 
the  approach  is  also  signified  by  the 
sound  of  a  trumpet.  The  Queen's  Regu- 
lations direct  that  persons  bearing  a  flag 
of  truce  from  the  enemy  are  to  be 
treated  with  attention  and  civility ;  but 
as  the  object  of  such  communications  is 
sometimes  to  spy  out  the  nakedness  of 
the  land,  or,  in  other  words,  to  gain  in- 
formation as  to  what  is  going  on  in  the 
enemy's  camp,  the  flag  should  be  received 
with  great  reserve  and  caution,  and,  if 
necessary,  the  eyes  of  the  bearer  should  be 
bandaged. 

Flag-staff — A  mast  or  pole  on  which  a 
flag  or  standard  is  hung.  One  is  allowed 
to  each  fort  or  fortress,  and  to  the  gover- 
nors of  our  several  dependencies,  to 
commanders-in-chief,  and  to  officers  com- 
manding divisions  or  districts  of  the 
army. 

Flam — ^A  beat  or  tap  upon  the  drum 
which  was  formerly  used  in  the  British 
army,  when  regiments  were  going 
through  their  drill  or  exercise,  every 
formation  being  done  by  tap  or  beat 
upon  the  drum.  It  was  likewise  beat 
in  firing  practice  whenever  the  target 
was  struck. 


Flanden  Wagon — A  wagon  suited 
to  the  transport  of  all  light  stores,  and, 
though  still  in  existence,  is  of  an  obsolete 
pattern. 

Flange,  or  Flanoh — ^The  projecting 
rim  of  metal  on  the  circumference  of  a 
wheel  or  cylinder  to  serve  as  a  bearing, 
for  example,  the  rim  on  the  tire  of 
railway  wheels.  The  rim  of  metal  round 
the  mouth  of  gun  caps  used  with  percus- 
sion muskets  is  called  a  flange. 

Hank — The  extreme  right  or  left  of  a 
body  of  troops  or  a  military  position.  In 
fortification,  the  flanks  of  a  work  are 
those  parts  which  afford  flanking  de- 
fence. 

Flank  Attack — In  warfare,  one  of  the 
modes  of  attack  whereby  the  side  or 
flank  of  an  army  or  body  of  troops  is 
attacked.  Before  the  introduction  of 
rifled  guns  and  arms,  the  attack  in  frcniy 
by  heavy  columns  of  infantry  covered  by 
skirmishers  and  guns,  was  the  usual  mode 
of  attack,  but  since  then  it  has  been 
found,  in  consequence  of  the  wither- 
ing and  rapid  fire  of  rifles,  that,  depend- 
ing alone  upon  such  an  attack,  a  front 
advance  is  attended  with  extreme  danger. 
Troops  advancing  in  column  under  such 
circumstances  necessarily  break  up  into 
skirmishers,  the  column  form  becomes 
somewhat  abandoned,  both  in  the  leading 
columns,  supports,  and  reserves,  as  each 
moves  up  into  action.  To  remedy  this, 
attack  in  flank  or  rear  is  come  to  be 
received  as  the  best  mode  of  attack ;  not 
that  the  front  attack  is  to  be  altogether 
given  up,  for  to  insure  success  such  an 
attack  is  still  necessary,  though  modified : 
otherwise  the  enemy  would  be  free  to 
meet  and  frustrate  the  flank  movements ; 
so  that  really  the  attack  of  the  present 
day  is  a  combination  of  front  and  flank. 

Flank  Defimoe — In  fortification,  is  the 
means  adopted  in  the  trace  of  a  work  to 
preserve  all  parts  of  it  from  being  unduly 
exposed  to  the  direct  fire  of  the  enemy, 
such  as  would  be  the  case  if  a  parapet 
had  alone  to  protect  itself  in  a  direct 
line  upon  the  besiegers.  Again,  the  face 
of  a  work  is  said  to  receive  flank  defence^ 
or  to  be  flanked,  when  the  fire  of  another 
work  is  directed  parallel  or  nearly  so  to 
its  escarp,  so  as  to  defend  its  ditch  or  the 
ground  in  front  of  it.  Any  work  not  so 
provided  would  be  liable  to  be  captured 
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without  difficnltj.  Take  for  instance  a 
faaltily  constracted  work,  permitting  of 
the  assailants  getting  close  up  under  the 
rampart  without  the  defenders  seeing 
them ;  in  this  position  a  few  bold  reso- 
lute men,  with  crowbars  and  a  bag  of 
powder  might,  by  making  a  cayity  in 
the  escarp,  destroy  a  portion  of  the  ram- 
part. To  prevent  however  such  a  possi- 
bility, three  systems  have  been  devised 
for  giving  flanking  defence  to  a  perma- 
nent work.  They  are  the  tenailie  sys- 
tem, the  bastioned  system,  and  the  poly- 
gonal system. 

Extreme  precaution  has  to  be  taken 
in  field  or  permanent  works  to  give 
them  good  flanking  defence. 

Flank  MoYoment  —  This  term  has 
reference  to  the  change  of  march  of  an 
army  or  a  portion  of  an  army,  which  cir- 
cumstances may  necessitate,  and  which 
may  occur  when  a  battle  is  being  fought, 
with  the  view  to  turning  either  one  or 
both  wings  of  the  enemy,  or  a  better  posi- 
tion being  taken  up.  In  making  a  flank 
movement  before  the  enemy,  it  would  be 
difficult  to  carry  out  the  usual  order  of 
march,  as  laid  down  for  the  march  of  an 
army  to  the  front.  Such  a  formation 
would  be  inconvenient  to  a  large  body  of 
troops,  if  the  ground  or  country  was  cir- 
cumscribed or  enclosed,  having  to  march 
in  one  direction  and  to  fight  a  battle  in 
another,  thus  necessitating  a  long  wheel 
of  its  columns  before  coming  into  action. 
To  avoid  this,  a  new  order  of  march  must 
be  pursued. 

Colonel  Hamley,  in  his  '  Operations  of 
War,'  points  out  what  should  be  done 
under  the  circumstances.  "  On  perfectly 
open  ground  such  a  movement  might  be 
accomplished  by  marching  to  a  flank  in 
order  of  battle,  that  is,  in  three  columns 
formed  of  the  two  lines  and  the  reserve, 
with  an  advanced  guard  protecting  the 
flank  towards  the  enemy.  But  the 
question  is  of  making  a  march  of  this 
kind  in  an  average  broken  or  enclosed 
country,  where  very  lengthened  columns, 
especially  of  cavalry  atid  artillery,  could 
not  without  great  risk  offer  their  flank  to 
the  enemy."  Colonel  Hamley  then  gives 
the  order  of  march  to  a  flank,  and  winds 
up  in  saying : — "  When  a  corps  is  moving 
thus  to  a  flank,  it  will  be  of  immense 
importance  to  decide  whether  it  is   to 


form  line  of  battle  to  a  front  or  a  flank, 
relatively  to  the  rest  of  the  army  and  to 
the  enemy.  Thus  Billow's  march  to  the 
field  of  Waterloo  was  a  flank  march ;  but 
for  the  attack  on  the  French  flank,  the 
order  of  march  to  a  front  was  the  proper 
formation  for  his  columns." 

He  further  states  that — *^  The  turning 
of  the  flank  of  a  line  of  battle  may  be 
eflected  either  by  originally  directing 
part  of  the  army  beyond  that  flank 
or  by  reinforcing  one  wing  of  a  direct 
attack,  and  deploying  the  added  troops 
beyond  the  menaced  flank  during  the 
engagement.  The  Prussians  always  seem 
to  have  operated  in  the  latter  way, 
engaging  at  the  same  time  throughout 
the  front.  The  history  of  the  victories 
of  the  summer  of  1870  is  that  the 
German  corps  march  straight  for  the 
enemy,  that  the  leading  troops  at  once 
attack,  that  the  rest  hurry  up  to  their 
support,  extending  and  deepening  the 
skirmishing  line,  and  that,  after  a  severe 
engagement,  an  extension  beyond  a  flank 
renders  the  position  untenable." 

Flank,  Pivot — When  a  regiment  is 
drawn  up  in  column  right  in  front — that 
is,  when  the  company  which  stood  on  the 
right,  when  in  line,  is  in  front — the  left- 
hand  man  will  be  the  pivot  flank  of  each 
company.  When  the  column  is  left  in 
front,  the  right-hand  man  will  be  the 
pivot  flank  of  each  company. 

Flank,  Beyerse — ^The  extremity  of  the 
division  furthest  from  the  pivot  flank. 

Flanks,  Betired — In  fortification,  are 
those  made  behind  the  line  which  joins 
the  extremity  of  the  face  and  the  curtain 
towards  the  capital  of  the  bastion. 

Flaw  —  In  casting  or  forging,  any 
crack  or  opening  which  may  be  observed. 
In  forging  it  occurs  from  bad  welding. 

Fleohe  —  In  fortification,  the  most 
simple  species  of  field  works ;  it  is  quickly 
and  easily  constructed,  and  therefore 
frequently  used  in  the  field.  It  usually 
consists  of  two  faces .  forming  a  salient 
angle  towards  some  object,  from  whence 
it  cannot  be  approached  on  the  prolon- 
gation of  its  capital.  One  simple  rule 
for  the  construction  of  a  fl^che  is  to 
select  a  spot  for  the  salient,  and  to  throw 
up  a  breastwork  on  either  sid^  ioToivci^ 
an  angle  of  not  less  tViaii  ^0  ^«^t^«%^  ^\A 
allowing  a  distance  o£  a  yat^  lo  %«.0k  ^^. 
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71eetiXLg  —  This  term  is  applied  to 
shifting  or  overhauling  a  tackle. 

FLintlook  —  May  be  described  as  a 
modification  of  and  improvement  on  the 
wheel-lock,  which  was  attached  to  the 
old  musket  for  the  purpose  of  discharging 
the  piece.  In  the  *  Text-book  for 
Musketry  at  Hythe '  it  is  shown  that 
the  modern  firelock,  the  flintlock,  was 
invented  about  1635,  suggested,  no 
doubt,  from  the  snaphaunce  described 
elsewhere,  and  from  which  it  only 
differed  by  the  cover  of  the  pan  forming 
part  of  the  steel  or  hammer,  which 
retained  its  furrows  until  the  eighteenth 
centurv.  Before  the  invention  of  the 
flintlock,  the  wheel-lock  was  frequently 
called  the  firelock.  The  flintlock  does 
not  appear  to  have  been  employed  in 
England  until  1677. 

Floating  Target  —  A  floating  mark 
for  the  practice  of  artillery  firing  sea- 
wards. It  consists  of  a  raft  made  of  two 
pieces  of  deal  10  feet  in  length,  9  inches 
wide,  and  3  inches  in  thickness,  united 
together  crosswise,  and  having  a  cask, 
an  ordinary  half-ton  vat,  placed  on  it 
and  secured  by  four  wooden  snugs  and 
four  small  guy  lines. 

A  flag-staff  2|  inches  in  diameter,  and 
14  feet  in  height,  with  a  flag  4  feet  6 
inches  by  4  feet,  is  inserted  upright  in 
the  vat,  and  secured  by  four  guys  to  the 
extremities  of  the  raft. 

A  3-inch  rope,  18^  fathoms  in  length, 
with  an  iron  shackle  at  one  end,  for 
attaching  an  anchor  or  grapnel,  is  made 
fast  to  the  raft. 

Flourish — Any  vibration  of  sound  that 
issues  from  a  musical  instrument. 

Flonrisli  of  Tmmpets — ^The  sounding 
used  by  regiments,  having  no  bands,  in 
receiving  a  general  officer  on  parade,  viz. 
by  the  trumpets  or  bugles  sounding  the 
"flourish." 

Flowon  of  SQlphnr — ^The  pure  sulphur 
obtained  by  sublimation,  which  appears 
in  the  neck  of  the  retort  in  the  form 
of  a  very  fine  powder,  known  as  '*  flowers 
of  sulphur." 

Fluorine  —  An  elementary  principle 
contained  in  fluor-spar,  which  is  so 
called  from  its  acting  as  a  flux  in  the 
working  of  certain  minerals.  {Vide 
Baume*B  Flux.) 
J7ux—A  substance  or  mixture  used  to 


promote  the  fusion  of  metals  or  minerals. 
The  fluxes  generally  used  are  alkalies* 
Limestone,  fluor-spar,  borax,  are  among 
the  principal  fluxes. 

Fly  Wheel — ^A  wheel,  with  a  heavy 
rim,  fixed  upon  the  crank  shaft  of  a  land 
engine  for  the  purpose  of  equalising  the 
motion,  by  the  centrifugal  force  absorb- 
ing the  surplus  force  at  one  part  of  the 
action,  to  distribute  again  when  the 
action  is  deficient.  < 

Flying  Bridge  —  Consists  of  one  or 
more  barges  moored  by  a  long  cable  to  a 
point  in  the  centre  of  the  stream.  Whra 
the  barge  is  properly  steered  in  a  current 
sufficiently  strong,  it  is  swept  by  it  from 
one  bank  to  the  other.  The  proper  form 
of  vessels  for  flying  bridges  should  be 
long  and  narrow.  For  the  value  of  this 
nature  of  bridge,  vide  Bridges,  Mili- 
tary. 

iijiag  Brigade — A  force  of  three, 
four,  or  five  thousand  troops,  principally 
of  cavalry,  kept  constantly  in  the  field  to 
cover  its  own  garrisons,  and  annoy  the 
enemy. 

Flying  Gamp,  vide  Encampment. 

Flying  Sap — In  fortification,  is  a  sap 
formed  by  placing  and  filling  several 
gabions  at  the  same  time  ;  which  may  be 
done  at  times  when  the  attack  is  slack. 
The  term  is  also  applied  to  the  usual 
formation  of  the  second  parallel  in  the 
attack. 

Fodder,  vide  Forage. 

Followers,  Gamp,  vide  Camp  Followers. 

Foot  —  A  linear  measure  of  twelve 
inches. 

Foot  Guards — Consist  of  the  following 
regiments :  the  Grenadier,  Coldstream, 
and  Scots  Fusilier  Guards.  They  form 
the  guard  over  her  Majesty's  person, 
and  the  garrison,  ordinarily,  of  the  metro- 
polis. The  officers  of  these  regiments 
hold  higher  army  rank  than  that  they 
bear  regimentally. 

Foot-tons  —  A  convenient  mode  of 
calculating  or  expressing  the  "  work 
done  "  on  impact  by  a  body  in  motion. 
(  Vide  Energy.) 

Forage  —  The  daily  ration  of  food 
given  to  horses  *and  other  animals  in  the 
service.  It  is  of  two  kinds,  green  and 
dry ;  the  former  consists  of  green 
grass,  tares,  vetches,  &c. ;  the  latter  of 
oats  and  hay,  and  sometimes  of  corn  and 
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barley,  according  to  circumstances  and 
the  conntrjr  in  which  the  horses  may  be 
serving.  The  daily  ration  laid  down  for 
all  horses  is  12  lbs.  of  oats  and  12  lbs.  of 
hay,  which  is  distributed  in  three  por- 
tions, and  given  at  mom,  noon,  and  at 
eve ;  pack  animals  get  less,  viz.  8  lbs.  of 
oats  and  10  lbs.  of  hay.  In  India,  the 
daily  food  given  to  horses  consists  of 
gram  and  grass.  Generally  4  seers  or 
8  lbs.  per  horse  is  given  of  the  former 
during  the  hot  season,  and  5  seers  or 
10  11^.  throughout  the  cold  weather, 
and  when  the  horses  are  on  the  march. 
Grass,  about  30  lbs.  daily,  is  provided  by 
grass-cattei*s,  of  whom  there  is  one  to 
every  horse,  or  one  to  every  two ;  but 
in  the  latter  case,  the  grass-cutter  has  to 
provide  a  pony,  and  bring  in  grass  for 
two  horses,  for  which  he  receives  doable 
wages.  The  grass  is  cat  from  the  sur- 
rounding country ;  the  men  going  some- 
times 15  or  20  miles  to  gather  it.  Sur- 
plus grass  is  very  often  stacked  by 
officers,  by  which  means  a  ready  supply 
of  hay  is  at  hand  when  grass  is  scarce, 
which  occurs  in  some  districts  in  the 
north-west  of  India,  during  the  hot  and 
dry  season.  On  the  march,  should  it  be 
difficult  to  obtain  grass,  a  requisition  is 
made  on  the  civil  authorities  to  collect  it 
at  any  named  place.  The  fodder  for 
bullocks  in  India  consists  of  6  lbs.  of 
grain  and  14  lbs.  of  chopped  straw  called 
bhoosa.  Camels  feed  on  the  leaves  of 
the  pepul  tree.  Elephants  are  fed  on 
wheaten  cakes  mixed  with  molasses, 
called  in  India  gour.  The  daily  ration  is 
from  15  to  30  lbs.  according  to  the  size 
of  the  animal.  The  green  food  consists 
of  sugar  cane  or  green  leaves  of  different 
trees. 

TortLge  Cap — The  undress  cap  worn 
by  infantry  soldiers,  and  known  as  the 
Glengarry  forage  cap.  When  not  in 
use,  it  is  secured  under  the  straps  of  the 
soldier's  pack. 

Faraging  Parties — ^Are  men  of  differ- 
ent regiments,  infantry  and  cavalry,  who 
are  employed  in  collecting  fuel  or  straw, 
or  in  carrying  water  from  an  enemy's 
country.  If  the  troopS  on  this  duty 
exceed  twenty  men,  and  have  any  distance 
to  march,  a  subaltern  officer  is  to  be  put 
in  command  of  the  party. 

Foorc©— ^Any  cause  which  produces,  or 


tends  to  produce,  a  change  in  the  state  of 
rest  or  motion  of  a  particle  is  called /orce. 
The  term  is  also  applied  to  an  armed 
body. 

Ford — The  shallow  part  of  a  river, 
where  troops  can  cross  without  injuring 
their  arms.  The  depth  of  fords  for 
cavalry  should  not  be  more  than  4  feet, 
and  for  infantry  3  feet;  should  the 
stream,  however,  be  very  rapid,  depths 
much  less  than  these  could  not  be  con- 
sidered fordable,  particularly  if  the 
bottom  is  uneven.  Gun  carriages  with 
wheels  5  feet  in  diameter  may  cross 
a  ford  4  feet  deep  ;  but  as  it  is  necessary 
to  keep  their  contents  dry,  the  depth 
should  not  be  more  than  2^  feet.  If  the 
force  of  the  current  be  great  or  rapid,  it 
may  be  broken  by  the  cavalry  crossing  a 
little  above  the  ford ;  but  if  the  bottom 
be  sandy,  the  cavalry  should  cross  after 
the  infantry  and  artillery,  as  the  pass- 
age of  the  former  deepens  a  ford  some- 
times very  materially.  Care  must  be 
taken  that  the  horses  are  not  allowed 
to  trot  in  fording,  nor  to  halt  while 
crossing. 

In  searching  for  fords,  it  will  generally 
be  found  that  the  widest  parts  of  rivers 
are  the  shallowest,  and  that  in  a  straight 
line  across.  In  the  bend  of  rivers  the 
water  is  deepest,  and,  moreover,  the 
bottom  at  curved  parts  is  never  firm 
throughout.  Rivers,  however,  which  are 
not  anywhere  fordable  in  a  perpendicular 
line  across  may  be  found  to  be  so  in 
a  slanting  direction  between  two  sinu- 
osities. Before  committing  the  troops 
to  a  ford,  it  should  be  well  reconnoitred, 
and  this  can  easily  be  done  by  descend- 
ing the  river  in  a  boat  and  taking 
soundings. 

Colonel  Hamley,  in  his  *  Operations  of 
War,*  lays  down  the  following  features 
to   bo  observed   in  reconnoitring  fords: 
— "  Their    banks,    their    bottom,    their 
level  at  entering  and  quitting  the  water. 
Their  position,  whether  in  angles,  wind- 
ings,  or   straight   parts  of  the  stream. 
The   direction   of  the   ford — depth   and 
rapidity  of    stream — whether   the    ford 
is  shifting  or  permanent — command   of 
the    banks.       Points     existing    in     the 
neighbourhood   of    which    use   uva.'^   Xi^ 
made  to  deceive  the  enemy  as  to  t\ife  "k^?\ 
point  of  passage." 
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First  class 


Second  class 
Third  class 


Fourth  classv 


Foreign  Armies — Represent  the  con- 
tinental armies. 

Looking  at  the  armies  of  Europe  from 
every  point  of  view,  their  strength,  the 
rapidity  with  which  they  can  be  mobi- 
lised, and  the  means  of  feeding  them,  they 
may  be  classed  as  follows  : — 

1.  Germany. 

2.  France. 

3.  Russia. 

4.  Austria. 

5.  Italy. 

6.  England. 

(7.  Belgium. 
8.  Turkey. 
'  9.  Sweden  and  Norway. 

10.  Holland. 

11.  Denmark. 

12.  Spain. 

13.  Portugal. 

14.  Switzerland. 

15.  Greece. 

The  four  armies  of  the  first  class  can 
place  together  in  the  field,  in  round 
numbers,  a  combatant  force  of  3,400,000 
men  and  8652  guns,  whilst  they  can 
count  twice  that  number  of  men  on 
paper.  The  expense  of  these  armies 
exceeds  £67,000,000  per  annum.  Russia, 
Turkey,  and  Austria  keep  their  troops 
at  least  cost,  viz.  from  £25  to  £29 
a  year  per  man ;  the  maintenance  of 
the  British  soldier  is  by  far  the  dearest, 
as  it  amounts  to  close  upon  £100  per 
annum.  In  Germany  the  cost  is  £38  lis. 
per  man. 

Of  the  above  named  fifteen  states  of 
Europe,  seven  have  introduced  the  com- 
pulsory service  as  the  means  of  raising 
their  armies — Germany,  Russia,  Austria, 
France,  Italy,  Denmark,  and  Switzerland. 
Seven  are  recruited  by  conscription,  or 
conscription  and  enlistment,  viz.  Spain, 
Turkey,  Sweden  and  Norway,  Holland, 
Belgium,  Portugal,  and  Greece.  The 
British  army  alone  is  solely  dependent  on 
voluntary  enlistment. 

In  the  following  armies  the  age  for 
joining  the  colours  is  20,  viz.  Austria, 
France,  Russia,  Spain,  and  Switzerland  ; 
21  in  Germany  and  Sweden;  19  in 
Belgium  ;  18  in  Italy,  and  22  in  Den- 
mark and  Norway.  In  England  men 
enlist  between  18  and  25. 

The  term  of  service  in  Austria,  Ger- 


many, Italy,  and  Greece,  is  12  years;  in 
Russia,  15  ;  in  France  and  Turkey,  20 ;  in 
England,  12 ;  in  Denmark,  16 ;  and  in 
Switzerland,  10.  The  direct  term  of 
army  service,  that  is  to  say,  the  term  the 
recruit  or  the  conscript  has  to  remain  in 
the  active  army  before  entering  the 
reserve  (exceptions  omitted),  is  in  Austria, 
Denmark,  France,  Germany,  and  Italy, 

3  years ;  in  England,  6 ;  in  Sweden  and 
Norway,  5 ;  in  Turkey  and  Russia,  4. 

The  training  of  a  recruit  lasts  in 
Austria  8  weeks ;  Germany  and  Italy 
require  but  6  ;  Russia  deems  26  requisite ; 
France  finds  13  sufficient;  England,  16; 
whereas  Turkey  considers  12  weeks 
necessary  for  the  drill  education  of  her 
soldier.  The  active  army  in  Austria  is 
composed  of  the  line,  reserve,  and  eventu- 
ally of  the  Landwehr,  together  with  the 
substitute  reserve.  In  Germany  the 
active  army  is  composed  of  the  same 
parts.  Russia  forms  hers  of  the  line, 
reserve,  and  militia,  who  have  served  but 

4  years  in  that  branch  of  the  army. 
France  has  her  active  army,  and  her 
reserve,  followed  by  the  territorial  army 
and  the  reserve  of  the  territorial.  As  in 
the  case  of  Russia,  her  reserves  as  well 
as  her  territorial  armies  are  but  on  paper, 
as  sufficient  time  has  not  elapsed  for  the 
new  system  to  mature.  Italy  has  the 
line  and  the  mobiie  milizia.  In  Turkey 
the  active  army  is  followed  by  three  re- 
serves, the  idatyal,  the  redij\  and  the 
hiynde,  the  latter  being  a  kind  of  Land" 
Sturm. 

In  the  six  principal  armies  of  Europe 
the  proportion  of  guns  and  cavalry  on 
active  service  to  the  strength  of  infantry 
is  as  follows :  — 


Austria  has 

103 

France       . .     . . 

119 

Germany   ..     .. 

117 

Russia  (Europe) 

178 

„        (Asia)  .. 

910 

England     . .     . . 

133 

Italy 

67 

103  cavalry  and  4  guns 
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The  Austrian  infantry  is  armed  with 
the  Werndl  rifie,  the  Bavarian  with  the 
Werder,  and  the  remainder  of  the  Ger- 
man infantry  with  the  Mauser  rifle. 
France  is  gradually  providing  her  troops 
of  the  line  with  the  modified  Chassepot 
called  the  Gras  rifle,  from  the  name  of 
the  officer  who  has  improved  this  weapon. 
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Denmark,  Norway  and  Sweden  use  the 
Bemington  rifle.  Italy  and  Switzerland 
have  adopted  the  Vetterii  rifle ;  Russia  the 
Berdan,  and  Spain  the  Remington.  Bel- 
gium has  found  the  Albini-Braende  rifle 
superior  to  all,  and  England  and  Turkey 
the  Martini-Henry.  The  American  troops 
are  armed  with  the  Springfield  rifle. 

Before  closing  this  article  on  the  small- 
arms  of  the  several  foreign  armies,  a 
statement  of  the  guns  used  by  the  four 
largest  continental  powers  may  be  con- 
sidered interesting.  The  field  batteries  of 
the  German  army  are  armed  with  the  8*8- 
centimetre  B.L.R.  gun,  firing  a  shrapnel 
of  17  lbs.  weight ;  the  horse  artillery  with 
the  7*85-centimetre  B.L.R.  gun,  firing  a 
shrapnel  weighing  12*2  lbs.  These  guns 
are  made  of  cast  steel,  with  polygrooved 
rifling  and  wedge-break  action  (vide 
Krupp).  For  siege  purposes  the  Ger- 
mans use  the  12-centimetre  (4*68-inch) 
bronze  gun,  firing  a  29-lb.  shell,  and 
steel  and  bronze  guns  of  15-centimetre 
(6*85-inch)  calibre,  firing  a  54-1  b.  shell. 
A  21-centimetre  shell  gun  is  soon  to  be 
added  to  this  arm. 

The  field  artillery  of  Austria  is  com- 
posed of  8-pr.  and  4-pr.  bronze  rifled  guns, 
baring  calibres  of  3*9  inches  and  3  inches, 
firing  14-lb.  and  8-lb.  shell  respectively. 
Steel  B.LR.  guns  of  the  Prussian  type 
are,  however,  being  gradually  intro- 
duced. (Fidtf  Austrian  Gun.)  The  moun- 
tain batteries  are  armed  with  3-pr.  rifled 
bronze  guns ;  and  for  siege  and  garrison 
porposes  the  gims  in  use  are  B.  L.R.  15-  and 
21-centimetre  and  8-inch  bronze  guns.* 

The  Russian  field  artillery  is  armed 
with  both  cast  steel  and  bronze  B.L.R. 
guns,  4-prs.  and  9-prs.  of  3*3-inch  and 
4-inch  calibres,  firing  12-lb.  and  24-lb. 
shell  respectively.  For  siege  and  gar- 
rison artillery  they  use  12-pr.  and  24-pr. 
guns,  throwing  80-Ib.  and  63-lb.  shells, 
and  8-inch  bronze  and  steel  guns.  The 
mountain  gun  is  a  3-pr.  bronze  rifled 
gun,  firing  a  9-lb.  projectile. 

^e  field  guns  of  France  are  the 
14-pr.  steel  and  10-pr.  bronze  B.L.R.,  the 
fixrmer  the  production  of  Colonel  Refiye, 


*  Since  the  above  was  written,  the  Austrian 
mawtnuoemt  has  adopted  a  new  gun,  of  steel- 
nrooze.  the  inventicm  of  Genend  UchatJua  (  Vide  I 
eGhm.)  / 


the  latter  made  by  Major  Pothier,  and  a 
steel  7-pr.  B.LR.  gun  of  a  new  pattern. 
(Tk^^  Appendix  C.) 

Forge — ^A  furnace  or  place  where  iron 
is  heated  and  beaten  into  shape.  Forges 
are  either  stationary  or  portable.  The 
former  comprise  all  those  used  in  work- 
shops, the  latter  with  batteries  of  artil- 
lery. In  large  establishments,  the  forges 
are  always  blown  by  steam. 

Forge,  To —To  beat  out,  or  form  by 
the  hammer,  metal  which  has  been 
heated  in  the  furnace.  Steam  hammers 
ai*e  very  generally  used  for  this  purpose 
in  all  large  smithy  establishments. 

Forge  Wagon — A  wagon  attached  to 
each  horse  and  field  artillery  battery,  to 
admit  of  repairs  and  other  work  being 
eflected  to  the  carriages,  when  on  the  move. 
Forlorn  Hope — In  military  language, 
signifies  men  detached  from  several  regi- 
ments, or  otherwise  api)ointed,  to  form 
the  storming  party  of  an  escalade  or  in 
the  assault  of  a  breach.  In  the  French 
army,  the  forlorn  hope  is  called  enfantt 
perdus,  from  the  great  danger  and  im- 
minent risk  to  which  it  is  unavoidably 
exposed.  By  the  Germans  it  is  called 
verlomer  Fasten, 

Form,  To — In  drill  or  in  military  move- 
ments or  dispositions,  to  assume  or  pro- 
duce any  shape  or  figure,  extent  or  depth  of 
line  or  column,  by  means  of  prescribed 
rules. 

Formen,  Cartridge— Wooden  shapes 
for  cutting  out  the  form  and  size  of 
cannon  cartridge  bags ;  their  size  and 
shape  depend  on  the  nature  of  the  cartridge 
to  be  made. 

Formen,  Fort-fire — Used  for  making 
port-fire  cases.  They  are  made  of  wood, 
of  a  diameter  slightly  lai'ger  than  the 
port-fire  setting  drift. 

Formers,  Signal  Booket — For  forming 
the  cases  of  signal  rockets.  They  have  a 
movable  piece  from  two  to  three  dia- 
meters in  length,  which  is  termed  the 
nipple,  the  smaller  end  of  which  fits  into 
a  hole  made  in  the  former^  and,  when 
slightly  drawn  out,  keeps  the  neck  of  the 
case  open  while  the  choke  is  being  formed 
and  secured. 

Formers,  Wad — ^Flat  circular  pieces  of 
wood,  hollowed  out  and  grooved.     TVve^ 
are  used  for  making  up  giumisieVi  vf^^A 
for  M.L.R,  guns. 
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Fort — In  fortification,  a  work  built  for 
the  protection  of  any  particular  spot  of 
importance,  and  erected  either  as  a  per- 
manent or  field  work.  In  the  latter  case, 
star  and  bastion  forts  are  the  most 
common. 

Fort  Adjutant — An  officer  holding  an 
appointment  in  a  fortress  analogous  to  the 
adjutant  of  a  regiment,  his  duties  being 
chiefly  with  detachments  of  troops  which 
are  often  located  within  the  fortress. 

Fort  Major — The  staff  officer  employed 
in  carrying  out  the  duties  of  a  fortified 
town.  He  ranks,  if  under  the  rank  of 
captain,  next  after  the  captains  in  the 
garrison  in  which  he  is  serving. 

Fortiflcation — The  art  of  strengthen- 
ing a  town  or  other  place,  or  of  putting 
it  in  such  a  posture  of  defence  that  every 
one  of  its  parts  defends  and  is  defended 
by  some  other  parts,  by  means  of  ram- 
parts, parapets,  ditches,  and  outworks, 
to  the  end,  that  a  small  number  of  men 
within  may  be  able  to  defend  themselves, 
for  a  considerable  time,  against  the 
assaults  of  a  numerous  army  without. 
It  is  very  generally  understood  that 
the  word  fortification  is  derived  through 
the  Italian  from  the  Latin  fortis  and  fa- 
cere,  meaning  literally  "making  strong." 
Albreoht  Diirer,  the  celebrated  painter  and 
engraver,  who  lived  in  the  sixteenth  cen- 
tury, is  stfited  to  have  been  the  first  writer 
on  fortification.  His  principal  system  con- 
sisted simply  of  very  large  semi-circular 
towers  called  B  (steien,  and  also  Rondele. 
His  works  show  great  talent  in  fortifica- 
tion. 

Fortification  has  been  considered  by 
military  writers  under  two  heads,  viz. 
permanent  and  field.  The  former,  as  its 
name  implies,  is  built  to  last  an  indefinite 
time,  thus  becoming  a  permanent  work, 
and  defence  to  all  within  its  enclosure. 
It  has  for  its  object  the  protection  of  the 
frontiers  of  states,  arsenals,  depots  of 
stores,  towns,  and  everything  that  may 
add  to  the  security  of  a  state.  The 
latter  is  only  a  temporary  work  thrown 
up  for  the  protection  of  ai*mies  in  the 
field,  when  it  is  found  necessary  to 
strengthen  a  position. 

Fortify,  To — To  strengthen  any  place 
bv  artificial   or   other  means,  so   as   to 
render  it  strong  enough  to  bid  defiance 
to  any  melitnted  attack  or  assault. 


Fortress— In  fortification,  the  name 
given  to  a  permanent  work  or  fortified 
city.  The  continent  affords  examples  of 
some  first-class  fortresses,  such  as  Stras- 
burg,  Metz,  and  others,  including  PariS| 
which  capitulated  to  the  Germans  during . 
the  war  of  1870-71.  The  two  first- 
named  fortresses,  since  the  war  adverted 
to,  have  been  considerably  strengthened 
by  the  Germans  to  meet  the  arms  of  the 
present  day. 

The  value  set  on  fortresses  in  the  six- 
teenth and  seventeenth  centuries  was 
very  much  exaggerated.  The  opinioB 
that  no  advance  of  armies  could  take 
place,  on  any  particular  point,  withoQt 
fortresses  in  the  way  being  reduced, 
was  subsequently  set  aside  by  Napoleon 
daring  to  pass  by  or  to  neglect  fort- 
resses, and  advance  to  the  attack  in  the 
field.  It  came,  however,  subsequently 
to  be  received  that  fortresses  were  oif 
great  value  in  rallying  a  defeated  army. 

In  fortresses,  the  armament,  with  the 
ammunition  and  artillery  material  of 
all  natures,  is  placed  under  the  officer 
commanding  the  artillery.  The  num- 
ber of  guns  forming  the  armament  of 
a  fortress  is  shown  under  the  head  of 
"Armament,"  to  which  the  reader  is 
referred.  The  amount  of  ammunition 
that  should  be  supplied  is  shown  in 
the  *  Instruction  on  Fortification,  &c. 
at  the  Royal  Military  Academy,  Wool- 
wich,* as  follows:  —  "The  quantity  of 
ammunition  provided  for  the  artillery 
should  be  regulated  according  to  the 
nature  of  each  fortress,  those  that  are 
classed  under  the  head  of — 

First  class,  requiring  700  shot  or  500  shells  I  «j  'a 
.(^Arimd  Run    -.     -.  Ann     „     >  S  2 


vSecond  „ 
Third   „ 


600 
500 


M      n 


400 
300 


Forts,  Bastioned — Forts  so  traced  that 
from  the  parapet  a  complete  flanking  de* 
fence  is  atforded  to  the  ditch  in  all  its  parts. 

Forts,  Star,  vide  Star  Forts. 

Fougass  -A  small  mine  from  6  to 
12  feet  under  ground,  charged  either 
with  powder  or  loaded  shells,  and  some- 
times loaded  with  stones  instead  of  being 
tamped  in  the  ordinary  way. 

Foundry,  Oun — A  building  in  which 
metals  (bronze  or  iron)  are  cast  in 
moulds  or  shapes  for  gun  purposes.  The 
s\ibse(\uent  operations  of  boring,  riflingt 
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and  finishing  o£F  the  gnn,  are  carried  out 
in  rooms  specially  adapted  fbr  the  work 
to  be  performed  in  each.  Since  the 
jntroduetion  into  the  service  of  wrought- 
iron  gnns,  the  casting  of  guns,  whether 
of  iron  or  bronze,  has  ceased ;  and  all 
guns  in  the  British  service  are  now 
formed  of  wrought-iron  bars,  wound, 
while  red  hot,  into  a  coil  round  a  man- 
dril, a  steel  tube  forming  the  barrel  of 
the  gun. 

FraetioiUl — Are  known  as  either  vuiyar 
or  dscimal.  Vulgar  fractions  denote  a 
part  or  parts  of  a  unit.  They  are  ex- 
pressed by  two  numbers  placed  one  above 
the  other,  with  a  line  drawn  between 
them.  The  lower  number  is  cayed  the 
''  denominator,*'  and  shows  into  how 
many  equal  parts  the  unit  is  divided ; 
the  upper  is  called  the  ^^  numerator," 
juid  shows  how  many  of  such  parts  are 
taken  to  form  the  fraction.  Decimal 
fractions  differ  from  vulgar  fractions  in 
having  always  the  same  denominator, 
and  following  the  same  laws  as  whole 
numbers,  like  which  they  can  be  treated 
in  every  respect.  Thfey  are  represented 
like  ordinary  figures,  and  distinguished 
by  a  dot  on  the  left  hand  side ;  thus, 
'456,  expressed  fractionally,  represents 
4-tenths  p/tM  5-huudredths  pluts  6- 
thousandths,  or  456-thousandths. 

Fraise — In  fortlBcation,  a  palisade  in- 
clining to  the  horizon,  placed  for  defence 
round  a  work  near  the  berm. 

VnuM-tireiLm  (French,  franc^  free; 
and  tireury  shooter) — ^The  first  bodies  of 
frano-tireurs  were  formed  in  the  Vosges. 
They  were  volunteers  who  met  once  a 
week  for  shooting  practice ;  with  them 
rested  the  defence  of  the  defiles  of  the 
Yoeges. 

Ihuring  the  Franco  -  German  war  of 
1870-71  numerous  bodies  of  these  volun- 
teers were  raised.  They  were  mostly 
composed  of  old  soldiers  or  men  exempt 
from  military  service.  These  free  bodies, 
drawn  from  the  provinces  occupied  by 
the  enemy,  were  to  be  employed  as 
guides  or  scouts,  or,  from  their  know- 
ledge of  the  country,  were  to  harass 
the  enemy,  cutting  off  his  supplies  and 
inflieting  the  utmost  possible  injury. 
During  the  first  part  of  the  war  they 
rendered  great  service,  and  also  during 
the  iiege   of   Pari&     ~ 


raised  under  the  Republic,  badly  ofUccrcd, 
without  control,  without  discipline,  com- 
posed mostly  of  men  who  shrank  from 
the  hard  duties  of  military  discipline, 
proved  to  be  a  greater  nuisance  to  the 
French  peasants  than  to  the  German 
soldiery.  They  also  brought  great  suffer- 
ing upon  the  inhubitauts,  who  were  pun- 
ished by  the  Germans  for  the  work  of 
the  franc-tiretirs.  Villages  were  burnt, 
and  the  chief  inhabitants  shot,  if  it  was 
found  that  a  bnnd  of  these  irre<rulars 
had  been  harboured  in  anv  wav.  Thev 
were  not  considered  as  belligerents  by 
the  Germans,  although  they  were  recog- 
nised as  such  by  the  French  war  otlice, 
subject  to  the  French  military  law,  and 
commanded  by  French  olFicers.  Th»' 
German  military  authorities  gave  notice 
that  they  would  be  looked  upon  as  ban- 
ditti, and  shot  when  seized. 

Frapping — In  artillery,  drawing  to- 
gether the  several  turns  of  a  rope  or 
tackle,  which  have  been  already  straine;! 
to  the  utmost.  The  end  of  the  rojKj  or 
tackle  may  be  used  for  this  purpose. 

Fraser  Gun — This  gun  takes  its  name 
from  Mr.  Fraser,  of  the  Royal  Gun  Fac- 
tories, Woolwich,  and  is  a  modification 
of  Sir  W.  Armstrong's  original  gun, 
which  was  built  up  of  several  short 
single  wrought-iron  coils  shrunk  to- 
gether and  a  forged  breech  })iece.  In 
Sir  W.  Armstrong's  system,  the  number 
of  coils  which  had  to  be  shrunk  on  eur 
tailed  time,  expense,  and  labour,  as  each 
coil,  as  it  was  shrunk  on,  necessitated 
the  mass  being  moved  from  the  shrink- 
ing-pit  to  the  turning- lathe,  and  turned 
down  for  the  next  and  succeeding  coils 
to  the  smoothness  of  glass. 

In  Mr.  Fraser's  construction,  which 
differs  from  the  Armstrong  principally 
in  building  up  a  gun  of  a  few  long 
double  or  triple  coils,  only  two  shrmk-: 
iugs  are  necessary,  and  as  described  by 
Captain  Stoney,  R.A.,  in  his  paper  "On 
the  Construction  of  our  Heavy  Guus " 
(from  which  the  above  information  has 
been  derived),  "  wliere  fifty  tons  were 
moved  in  the  former  case,  only  seven  are 
moved  in  the  latter." 

Again,   Captain    Stoney   says,    in   re- 
marking also  on  there  being  less  viasV^ 
of  material : — "  From  these  c\Tc\xTcvsV.iMiQ,fe"&, 
Those  that   were 'combined    with   the   en\p\oymfeTi\.   oi    «t 
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cheaper  iron,  a  'Fraser'  gnn  can  be 
made  at  two-thirds  of  the  cost  of  a  gun 
of  the  same  nature  as  originally  manu- 
factured." 

Freebnm  Fuse — A  concussion  fuze, 
made  of  wood ;  it  is  now  obsolete. 

French  Army — One  of  the  chief  con- 
tinental armies  of  Europe. 

Early  in  1868  a  bill  was  carried 
through  the  French  chambers  which 
raised  the  force  of  that  country,  nomi- 
nally, to  800,000  men.  The  term  of  ser- 
Tice  was  increased  from  seven  to  nine 
years.  The  rate  of  recruiting  per  annum 
was  fixed  at  100,000  men,  selected  by 
conscription ;  the  proportion  of  which  to 
the  population  (37,000,000)  being  about 
1  to  every  370.  The  nine  years'  service 
men  were  divided  (as  regards  the  70,000 
men  who  were  called  for  service  out  of 
the  100,000)  between  five  years  passed 
under  the  regimental  colours  and  four 
years  in  a  general  resei*ve,  called  the 
second  reserve.  The  remaining  30,000 
men  were  enrolled  in  the  first  reserve, 
and  were  not  required  to  perform  any 
military  service  in  peace-time,  except 
five  months'  drill  in  each  of  the  five 
years.  Those  who  were  not  drawn  by 
conscription  had  to  serve  five  years  in 
the  garde  mobile^  being  called  upon  to 
take  the  field  on  emergency. 

Such  was  the  military  system  of 
France  when  the  war  of  1870-71  broke 
out.  It  proved  inefficient  to  produce  a 
trained  second  reserve ;  and  in  order  to 
insure  the  French  army  an  ample  and 
constant  supply  of  recruits,  the  law  of 
general  military  service  of  the  First  Re- 
public was  restored  in  its  fullest  vigour, 
in  a  bill  passed  by  the  French^  assem- 
bly in  July  1872.  The  present  system 
alters  entirely  the  military  recruiting 
of  that  country,  ani  is  similar  to  the 
German  one,  as  will  be  seen  by  the 
following  principal  clauses : — 

Every  Frenchman  is  liable  to  military 
service,  and  must  serve  personally,  the 
system  of  substitute  being  abolished. 

He  is  called  upon  to  serve  from  the 
age  of  20  (instead  of  21,  as  by  the  former 
law)  to  the  age  of  40,  the  period  of  ser- 
vice being  thus  distributed : — 

Five  years  in  the  active  army ; 

Foar  jears  in  the  reserve  of  the  active 
artnr; 


Five  years  in  the  territorili]  army ; 

Six  years  in  the  reserves  of  the  terri- 
torial army. 

Every  man  enrolled  in  each  yearly 
contingent  has  to  serve  for  twelve 
months  at  least,  except  those  for  the 
service  of  special  arms — artillery,  en- 
gineers, and  cavalry,  which  require  a 
longer  training — and  they  have  there- 
fore to  serve  a  much  longer  time. 

Notwithstanding  all  permanent  ex- 
emption being  abolished,  there  are 
certain  strictly  determined  cases  of 
a  temporary  kind,  which  exempt  men 
from  the  service,  such  as :  supporters  of 
families,  eldest  brother  of  orphans,  only  son 
or  grandson  of  widows,  6c.  Young  men 
who  have  obtained  university  and  coU^ 
degrees,  and  those  who  belong  to  govern- 
ment schools,  and  who  desire  to  continue 
their  studies,  may  volunteer  for  one  year. 
They  are  called  volontaires  cTun  an.  The 
men  of  this  class  must  defray  at  their 
own  expense  the  cost  of  their  uniform, 
equipment,  and  horse,  if  in  the  cavalry. 
After  one  year  they  have  to  pass  an  ex- 
amination, and,  if  not  successful,  have  te 
remain  another  year  in  the  ranks.  At 
the  end  of  their  term,  they  receive,  as  a 
rule,  certificates  of  qualification  as  non- 
commissioned officers  or  officers  in  the 
territorial  army.  Like  all  others,  they 
are  liable  to  be  called  upon  to  serve  on 
the  outbreak  of  war. 

The  rate  of  recruiting  by  this  new  law 
is  computed  to  give  France  a  yearly  con- 
tingent of  150,000  men,  deductions  being 
made  on  occount  of  the  ^*  dispensed  with 
class.  Each  contingent  is  therefore,  in 
different  ways,  subject  to  serve  for  twen^ 
years,  and  consequently  at  the  end  of 
tha,t  period  the  forces  of  France  will 
amount  to  an  aggregate  of  twenty  con- 
tingents of  130,000  each,  with  dedne- 
tions  for  deaths  and  casualties,  giving 
a  total  of  2,423,164  men. 

In  addition  to  these  levies,  France  hat 
a  permanent  army  of  81,722  men,  be- 
longing to  the  permanent  effective,  not 
recruited  by  means  of  the  conscriptieoy 
composed  of  officers,  staff,  administrative 
coTipSy  gendarmeriej  &c. 

The  active  army  in  time  of  peace  has 
(1875)  a  strength  of  480,000  men,  ani 
in  time  of  war,  by  calling  in  the  trained 
coTiUn^^iita  of  780,000  men,  organised 
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in  ccorps,  and  ready  to  take  the  field  at 
once  on  the  outbreak  of  a  war,  has 
behind  it  '^troops  of  reinforcement" 
amounting  to  279,000  men,  who  have  all 
served  at  least  one  year  in  the  army. 
These  ^  troops  of  reinforcement "  will 
be  distribute  in  the  corps  depots,  to- 
gether with  the  150,000  men  of  the 
last  class  called  up  and  not  yet  fully  in- 
structed. 

Thus  the  fighting  army  of  780,000 
men  may  be  increased  by  429,000  men 
ready  to  fill  up  vacancies  in  the  fighting 
corps. 

The  organisation  of  these  forces  was 
the  subject  of  a  bill  passed  by  the  assem- 
bly, and  promulgated  in  March  1875 ; ' 
it  is  known  as  the  .Lot  des  Cadres,  By 
this  law,  France  is  divided  into  18  mili- 
tary r^ons,  each  garrisoned  by  an  army 
oorps,  besides  a  special  corps  (19th)  for 
Algeria. 

Each  army  corps  has  2  infiutry  divisions, 
1  brigade  of  cavalry,  1  brigade  of  artillery, 
1  battalion  of  engineers,  and  1  squadron 
of  field  train,  besides  staff  and  auiiliary 
lervioes.  The  several  army  corps  are 
recruited  indifferently  from  the  whole 
contingent,  and  during  peace  may  be 
moved  from  region  to  region ;  but  the 
reserves  are  organised  in  their  own 
regions.  On  the  outbreak  of  war,  the 
men  of  the  reserve  will  be  mobilised 
near  their  homes,  clothed  and  armed  at 
depots  already  known  to  them,  within  a 
day's  walk,  and  sent  to  swell  the  ranks 
of  that  corps  which  happens  to  be  sta- 
tioned in  tiie  region  at  the  time.  The 
territorial  army  will,  at  all  times,  belong 
to  its  own  region.  Its  duties  in  war  will 
be  to  garrison  fortresses,  defend  strategic 
pointa,  work  the  lines  of  communication, 
and  set  the  active  army  free  for  field 
operations,  but,  if  urgent,  will  also  co- 
operate in  the  field  with  it. 

The  French  army  is  composed  as 
follows :  —  144  regiments  of  the  line, 
each  regiment  consisting  of  4  bat- 
talions, and  each  battalion  of  4  com- 
panies, with  2  depot  companies ;  30  bat- 
talions of  foot  choasewa  {chasseurs  a 
pied),  each  battalion  of  4  fighting  com- 
panies and  1  depot  company. 

In  addition,  the  19th  corps  d'arm^e, 
qnartttrad  in  Algeria,  comprises  : — 

Four  regiments  of  zouapes,  each  regi- 


ment of  4    battalions,    consisting  of  4 
fighting  companies  and  1  depot  company. 

Three  regiments  of  Algerian  sharp- 
shooters (turcos),  organised  like  the 
zouaves. 

One  foreign  regiment  of  4  battalions, 
each  4  companies  strong. 

Five  discipline  companies  {z€phyrs\ 

Each  fighting  company  consists  of  1 
captain,  1  lieutenant  and  1  sub-lieu- 
tenant, 1  sergeant-major,  4  sergeants,  1 
quartermaster-sergeant,  8  corporals,  2 
drummers  or  buglers,  and  66  piivates; 
total  per  company  on  peace  footing,  3 
officers  and  85  rank  and  file.  At  16 
companies  per  regiment,  this  gives  an 
aggregate  of  48  officers  and  1312  rank 
and  file.  The  two  depot  companies  pre- 
sent an  effective  of  6  officers,  32  non- 
commissioned officers,  and  the  number 
of  men  remains  unknown.  On  the  war- 
footing,  each  company  is  increased  by  1 
lieutenant  or  sub-lieotenant,  1  quarter- 
master-corporal, 4  sergeants,  8  corporals, 
and  2  drummers. 

The  cavalry  branch  of  the  service 
consists  of  77  regiments,  viz. :  12  regi- 
ments of  cuirassiers,  26  regiments  of 
dragoons,  20  of  chasseurs,  12  of  hussars, 
4  of  chasseurs  d^Afrique,  and  3  regiments 
of  spahis  (native  cavalry  of  Algeria). 
The  70  home  regiments  form  18  bri- 
gades of  2  regiments  each,  one  of  which 
is  attached  to  each  corps  d^armfy. 
This  leaves  34  regiments  available  to 
form  independent  cavalry  brigades  and 
divisions.  Each  of  the  70  home  regi- 
ments consists  of  5  squadrons,  having  on 
peace  footing  45  officers,  830  men,  and 
740  horses.  The  African  regiments  art 
6  squadrons  strong,  and  their  effective 
amounts  to  59  officers,  978  men,  and 
930  horses.  In  addition  there  will  be 
19  squadrons  of  cavalry  volunteers,  who 
will  supply  the  generals  and  staff  offi- 
cers with  men  capable,  from  previous 
instruction,  of  performing,  efficiently, 
duties  as  guides,  escort,  orderlies,  &c. 

The  artillery  consists  of  38  regiments 
quartered  in  France,  foi*ming  19  bri- 
gades, 2  per  army  corps.  The  first 
regiment  of  each  brigade  consists  of  3 
batteries  a  pied  (without  guns),  8  bat- 
teries mcnt^es  (with  guns),  2  m(yt\t€ea 
depot  batteries  (provided  ^\i\i  ^\xik&  iot 
driil  and  practice  purposes)*,  m  a\\  ^b 
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officers,  1349  non-commissioned  officers 
and  men,  and  635  horses.  The  second 
regiment  of  each  brigade  consists  of  8 
mounted  batteries-,  3  batteries  of  horse 
artillery,  and  2  mounted  depot  batteries  ; 
68  officers,  1369  men,  and  878  horses. 
There  are  2  regiments  exclusively  en- 
trusted with  the  bridge  and  pontoon 
department,  10  companies  of  artillery 
artisans,  3  rocket  companies,  and  57 
companies  of  the  artillery  train. 

The  engineering  department  consists 
of  4  regiments  of  sappers  and  miners, 
and  that  of  the  military  train  of  20 
squadrons. 

Besides  the  above  forces,  there  are 
certain  auxiliaries,  viz. — military  clerks 
and  artisans  ;  ambulance  staff  and  at- 
tendants {inft-miers  imfitaires);  military 
chaplains ;  the  (jertdtrmerie  and  a  regi- 
ment of  firemen  of  the  city  of  Paris,  who 
are  picked  men  from  the  army;  a 
corps  of  military  interpreters,  a  tele- 
graphic staff  and  corps,  a  railway  staff 
and  corps,  the  three  latter  being 
borrowed  from  the  German  system. 
The  various  railway  lines  in  the  rear 
of  the  army  are  to  be  worked  by  these 
corps,  under  military  superintendence 
in  front  of  the  lines.  To  secure  a 
competent  military  railway  staff,  a  cer- 
tain number  of  sappers  and  miners, 
after  one  year's  service  with  the  colours, 
will  be  told  off  to  the  various  rail- 
ways to  complete  their  professional  in- 
struction. 

The  mode  of  officering  the  French 
army  is  partly  from  the  ranks,  partly 
from  the  military  colleges,  specially  from 
the  latter. 

Major  Brackenbury,  in  the  preface  to 
his  translation  of  the  law  on  the  general 
organisation  of  the  French  army,  adverts 
to  the  subject  of  the  principles  on  which 
it  has  been  remodelled,  as  follows : — 

"  1st.  General  obligation  to  military 
service. 

"  2nd.  A  peace  organisation  approach- 
ing as  nearly  as  possible  the  organisation 
for  war.  The  corps  are  always  ready 
with  their  staffs  and  administrative  ser- 
vices, and  only  require  the  addition  of 
their  reserves— always  close  at  hand — 
in  order  to  take  the  field.  Their  stores 
Are  ;iJ.so  on  the  spot. 
**3rd.  Decentralisation.    Each  general 


mobilises  his  own  corps,  is  responsible 
for  his  own  first  supplies,  and  can  have 
no  one  but  himself  to  blame  if  he  is  slow 
or  wants  anything. 

"  4th.  On  the  other  hand,  the  govern- 
ment has  a  corps  of  inspectors,  who  will 
during  peace  detect  the  incompetence  of 
a  commander. 

"5th.  The  control  is  carefally  separated 
from  the  administration,  and  the  generals 
are  expected  to  be  good  administrators 
as  well  as  good  leaders  of  troops. 

^^  6th.  Recruiting,  remounts,  hospitals, 
&c.  are  managed  by  the  territorial  staff 
in  each  region,  but  always  under  the 
general  commanding  the  corps  then 
present.  When  a  corps  is  mobilised 
and  quits  its  region,  the  command  of 
the  region  and  its  territorial  troops  is 
handed  over  to  an  officer  previously  ap» 
pointed  by  the  minister." 

In  order  to  act  up  to  the  spirit  of  the 
new  law,  the  war  office  has  been  reconsti- 
tuted under  conditions  more  in  accordance 
with  the  organisation  of  the  army ;  and 
the  department  of  the  chief  of  the 
general  ministerial  staff  comprises  now 
a  ministerial  cabinet  and  5  bureaux, 
namely : — 

First  bureau  :  general  organisation  and 
mobilisation  of  the  army ;  positions  and 
strength ;  general  correspondence. 

Second  bureau:  military  statistics; 
historical  office. 

Third  bureau :  military  operations ;  in« 
struction  of  the  army;  topographical 
office. 

Fourth  bureau:  Etappen  and  railway 
service  ;  execution  of  movements  of 
troops ;  transport  of  troops  by  land  and 
sea. 

Fifth  bureau  (or  war  depot) :  technical 
services ;  collections ;  material  and  ac- 
counts of  the  general  staff. 

Two  deputy  chiefs  of  the  staff  are  at- 
tached to  the  chief  of  the  staff.  (  Vide 
Appendix  C.) 

French  Bifled  Onn — A  bronze  mnizl*- 
loading  piece.  There  are  three  light 
guns  in  the  service,  a  4-pr.,  8-pr.  and 
12-pr.,  each  having  six  grooves.  The 
French  artillery  may  be  said  to  be  in  a 
transition  state.  Experiments  for  somt 
time  past  have  been  carried  on,  the 
result  of  which  has  been  satisfactory  to 
steel  breech-loading  rifled  guns  of  thf 
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Reffye  system.  The  heavy  guns  of  the 
service  are  made  of  cast  iron,  hooped 
with  steel,  and  having  a  steel  tube. 
They  are  B.L.R.  guns.  It  is  not  unlikely 
that  a  steel  gun  will  be  introduced  into 
the  French  service. 

The  French  system  of  gun  rifling  is 
thus  described  in  the  *  Treatise  on  Ammu- 
nition for  1874*:— "The  bottom  of  the 
groove  is  concentric  with  the  bore,  the 
driving  edge  making  an  angle  of  70*^, 
with  a  radius  to  the  centre  of  the  bore, 
and  the  loading  edge  an  angle  of  56°. 
The  studs  are  made  of  a  shape  corre- 
sponding to  the  grooves.  The  driving 
edge  of  the  groove  is  an  easy  inclined 
plane,  up  which  the  stud  mounts,  so  as 
to  centre  the  projectile."  (  Vide  Centring.) 

This  system  of  rifling  has  been  adopted 
for  the  field  guns  of  the  British  artillery, 
and  in  a  modified  form  it  has  been 
applied  to  the  heavy  guns,  giving  rise  to 
the  name  of  the  "  Woolwich  guns."  In 
1865,  after  several  experiments  with  the 
different  heavy  guns,  the  then  Ordnance 
Select  Committee  recorded  their  unani- 
mous opinion  in  favour  of  the  so-called 
French  system  over  other  systems. 
Amongst  other  advantages  recorded  was 
the  simplicity  of  the  grooving  of  the 
gun,  which  led  to  its  being  adopted. 

Friction — Is  "the  resistance  which 
bodies  experience  when  rubbing  or 
sliding  on  each  other,  or  the  resistance 
in  machmes  caused  by  the  contact  of 
different  moving  parts.  By  the  aid  of 
lubricants,  friction  may  be  reduced  to  a 
certain  extent,  but  can  never  be  tho- 
roughly got  rid  of.  Friction  manifests 
itself  in  many  different  ways  according 
to  the  kind  of  motion  one  surface  has 
npon>  another,  and  is  proportional  to  the 
pressure;  that  is,  everything  remaining 
the  same,  the  friction  increases  as  the 
pressure  increases.** 

An  instance  of  friction  is  seen  in 
gunnery  in  the  resistance  offered  to  a 
projectile  in  its  passage  through  the 
bore  of  a  gun,  which  varies  in  in- 
tenseness  in  smooth-bore  and  rifled 
guns.  In  the  former,  from  the  bound- 
ing of  the  shot,  caused  chiefly  by 
windage,  the  resistance  from  friction  is 
comparatively  small ;  but  in  rifled  guns, 
firing  elongated  shot  which  have  no  such 
moYement  as  alluded  to^  it  is  consider^ 


able,  from  the  shot  cleaving  closely  to 
the  giooves.  Colonel  Owen  shuws  that 
this  friction  is  chiefly  dependent  "  uim>u 
the  weight  of  the  projectile  and  on  the 
nature  of  the  materials  u.sed  respectively 
for  the  bore  and  the  stud  of  the  pro- 
jectile, or  other  part  in  contact  with  the 
metal."  What  has  been  stated  will  be 
sufHcient  to  show  what  takes  place 
within  the  bore  of  a  gun. 

The  next  instance  is  that  which  occurs 
in  draught,  a  subject,  like  the  former, 
particularly  interesting  to  that  part  of 
our  army  to  which  the  transport  by  car- 
riages or  carts  of  the  material  of  war  is 
committed,  and  especially  to  the  artillery. 

"  In  draught,  there  are  two  kinds  of 
friction  opposed  to  the  movement  of  a 
carriage : 

"  1st.  That  of  the  arms  of  the  axle- 
tree  in  the  naves ; 

"  2nd.  That  of  the  felloes  upon  the 
ground. 

"  The  more  the  causes  producing  these 
two  kinds  of  friction  are  attenuated,  the 
easier  will  be  the  movement  of  the  car- 
riage. With  reference  to  the  first  kind 
of  friction,  take  two  wheels  of  different 
heights,  having  axle-tree  arms  of  the 
same  diameter,  the  friction  will  be  in  the 
inverse  ratio  of  the  height ;  that  is  to 
say,  wheels  of  2  feet  in  diameter  ex- 
perience double  the  friction  of  wheels 
4  feet  in  diameter,  equal  in  all  other 
respects;  consequently  the  higher  the 
wheels  are,  the  less  the  friction  will  be  in 
their  naves.  In  two  wheels  of  the  same 
height  having  axle-tree  arms  of  different 
diameters,  the  friction  in  the  naves  is  in 
direct  ratio  of  the  diameter  of  the  arms ; 
that  is  to  say,  an  arm  of  4  inches 
diameter  will  experience  double  the 
friction  of  an  arm  2  feet  in  diameter. 
Therefore  the  thinner  the  axle-tree  arms 
are,  the  lesi?  will  be  the  friction  in  the. 
naves.  In  two  wheels  of  different 
heights,  having  axle-tree  arms  of  different 
diameters,  the  friction  will  be  in  inverse 
ratio  of  the  quotients  of  the  heights  of 
the  wheels  divided  by  the  diameters ;  for 
instance,  should  one  wheel  be  50  inches 
in  height,  diameter  of  axle-arm  5  inches, 
and  the  other  60  inches  in  height  and  2 
inches  in  diameter,  the  friction  expe- 
rienced by  the  former  vf\\\  \>ft  \.o  v\i«Ai  oi 
the  latter  as  ^   to  ^  ^  ox  a&  ^  \a  \« 
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Therefore  to  facilitate  *  draught/  wheels 
must  be  made  as  high,  and  axle-tree 
arms  as  thin,  as  possible.  The  friction 
in  naves  depends  principally  npon  two 
things : 

"1st.  The  weight  bearing  upon  the 
axle-tree ; 

"2nd.  The  kind  and  quality  of  the 
materials  of  which  the  axle-tree  and 
interior  of  the  naves  are  formed. 

"  The  second  kind  of  friction  presents 
two  cases,  viz.,  1st,  when  the  ground 
upon  which  the  carriage  moves  is  Aort- 
zofUal,  but  sandy,  muddy,  or  rugged; 
2nd,  when  ground  of  the  same  nature 
as  in  the  former  case  makes,  likewise,  an 
inclined  plane." 

Frictton  Plate— A  plate  of  iron  placed 
on  the  side  of  the  trail  beam  of  wooden 
gun  carriages,  at  that  point  where  the 
wheel  locks  with  the  carriage.  The 
plate  is  placed  in  that  position  to  prevent 
injury  to  the  trail  when  the  limber  is 
being  turned  at  a  sharp  angle  to  the  gun 
carriage. 

Friction  Tubes — Small  copper  tubes 
filled  with  composition,  which  are  used 
in  discharging  guns  in  lieu  of  priming 
powder.    There  are  three  kinds : 

The  short  friction  tube  (about  2  inches 
long)  for  the  7-pr.  M.T.  gun ; 

The  long  friction  tube  (about  5  inches 
long)  for  10-inch  M.L.R.  guns  and  up- 
wards ; 

The  ordinary  friction  tube  (about  3 
inches  long)  for  all  other  guns. 

These  tubes  are  filled  with  closely 
tamped  mealed  powder,  having  a  vent 
hole  down  the  centre  of  the  composition. 
Near  the  top  of  the  tube  a  hole  is  bored 
through  the  copper,  in  which  a  small 
cylinder  of  copper  is  fastened,  which 
contains  the  detonating  charge,  and 
which  communicates  with  the  main 
portion  of  the  composition  by  a  hole 
bored  into  the  composition  tube.  In  this 
gmall  cylinder  a  rubber  or  friction  bar  of 
copper  is  inserted,  having  an  eye  on  its 
outer  extremity ;  above  and  below  this 
bar,  a  small  pellet  of  detonating  com- 
position is  placed,  and  the  tube  is  then 
firmly  compressed  together  with  pincers. 
The  finished  tubes  now  receive  a  coating 
of  black  varnish,  and  a  coating  of  paint, 
and  finally  another  coating  of  varnish ; 
tbejrnre  then  dried  in  a  steam  bath.    By 


this  means  the  joints  of  the  tube  art 
rendered  impei*vious  to  damp.  To  ignite 
the  tube,  a  lanyard  (9. 0.),  with  a  hook  at- 
tached, is  placed  in  the  eye  of  the  friction 
bar  and  steadily  pulled. 

The  action  of  friction  tubes,  when  new, 
may  be  said  to  be  very  certain,  but  after 
having  been  ten  years  in  store,  they  are 
not  to  be  depended  upon. 

Frog — A  horny  wedge-shaped  sub- 
stance within  the  cavity  of  a  borse'i 
hoof.  The  function  of  the  frog  is  to 
share  in  the  pressure  on  the  foot,  and  bj 
its  elasticity  to  relieve  or  distribute  the 
pressure  on  the  hoof. 

The  name  is  also  given  to  that  part 
of  a  soldier's  accoutrements  which  is  at- 
tached to  the  waist-belt  for  holding  the 
bayonet. 

Front — As  opposed  to  rear.  The  front, 
with  reference  to  an  alignment,  is  the 
direction  of  the  supposed  enemy.  (Jsed  as  a 
general  term,  the  word  signifies  the  direc- 
tion in  which  soldiers  face  when  occupy- 
ing the  same  relative  positions  as  when 
last  told  off.  The  front  in  artillery  ia  the 
direction  to  which  the  horses'  heads  tnm 
when  the  battery  is  limbered  up. 

Front  of  Fortification— Comprises  all 
the  works  constructed  on  any  one  side  of 
the  polygon  which  surrounds  the  gronnd 
to  be  fortified. 

Frontage — ^This  term  is  expressive  of 
the  ground  troops  in  line  occupy  either 
on  parade  or  in  camp. 

Cavalry  in  one  line  requires  one  yard 
to  each  file,  and  12  yards  betweoi 
squadrons.  Artillery  in  line,  whether  a 
field  or  horse  artillery  battery,  occnpisc 
95  yards,  and  19  yards  between  battery 
and  battery,  or  between  other  troops. 

The  frontage  required  by  infantry  is  2 
feet  per  file,  with  intervals  of  30  paces 
between  battalions. 

In  camp,  the  frontage,  as  a  general  mle, 
of  cavalry  and  infantry  should,  as  is 
shown  in  the  *  Soldier's  Pocket-book,' 
"  correspond  with  the  space  covered  by 
the  regiments  when  deployed  into  line 
(allowance  being  made  for  intervals 
between  corps),  and  the  lines  of  tents 
should  be  on  the  prolongation  of  the 
squadrons  or  companies  as  they  stand 
when  in  column." 

"When  troops  are  encamped  in  two 
or  three   lines,   from  200  to  500  yards 
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should  be  left  clear  between  the  rear  of 
one  line  and  the  front  of  that  behind. 
The  frontage  of  a  battalion  of  infantry 
in  camp  on  war  establishment  occupies 
320  yards,  a  regiment  of  cavalry  256 
yards,  and  a  battery  of  artillery  110 
yards." 

Fuel — ^Any  combustible  substance  to 
feed  a  fire,  such  as  wood,  coal,  &c. 

The  fuel  issued  by  the  commissariat  to 
troops  for  cooking  their  food  is  either  of 
wood  or  coal,  3  lbs.  to  each  man ;  if  tlie 
latter  be  supplied,  a  small  quantity  of 
kindling  wood  is  also  issued.  On  service, 
if  wood  be  in  abundance  in  the  surround- 
ing country,  the  troops  will  be  inde- 
pendent of  the  commissariat,  and  will 
gather  it  themselves,  parties  being 
formed,  each  under  an  officer  for  that 
purpose.  In  India  the  ration  fuel  is 
always  of  wood. 

Fagleman,  or  FugelinAii  (German, 
FlUgel,  a  wing)  —  A  soldier  formerly 
placed  in  front  of  a  regiment  to  give 
the  time  in  the  n^anual,  platoon,  or  sword 
exercise.  This  man  was  the  fufjUman, 
and  he  was  generally  posted  in  front  oif 
the  right  wing. 

Fnlonim — The  point  of  suspension  in 
A  balance,  or  axis  of  a  lever  on  which  the 
arm  of  the  scales  is  balanced.  Levers 
are  of  three  kinds,  in  each  of  which  the 
position  of  the  fulcrum  depends  upon  the 
relation  of  the  power  to  the  weight. 
(Vide  Lever.) 

FvU  Charges — ^In  artillery,  are  the 
ordinary  charges  used  with  rifled  pro- 
jectiles. The  powder  used  for  full 
eharges  of  40  lbs.  and  upwards  is  P. 
powder,  and  for  all  charges  under  40  lbs. 
L.G.  powder.    (  Vide  Battering  Charges.) 

Fulminate  of  Menmry  (2H.G.OC4N2O2) 
•—A  salt  of  mercury  with  fulminic 
add.  It  is  used  in  the  manufacture 
of  percussion  caps ;  also  in  the  pre- 
paration of  the  £.  time,  R.L.  screw, 
and  B.L.  plain  percussion  fuzes.  It  is 
of  a  highly  explosive  nature,  and  formed 
from  the  combination  of  mercury  and 
nitric  acid,  mixed  with  chlorate  of 
potasaa.  The  process  pursued  in  the 
manufacture  of  this  composition  is  as 
follows : — 

Take  of  mercury      ..   7  oz.  12drs. 
nitric  acid  ..  4  „    4  „ 
alcohol        .,  4}bs.8oz,         / 


w    » 


Mix  these  ingredients  together  in  a 
glass  retort,  exposing  them  for  a  short 
time  to, the  action  of  the  sun ;  then  place 
the  neck  of  the  retort  into  a  receiver, 
being  careful  to  close,  securely,  the  point 
of  junction  with  clay,  so  as  to  prevent 
any  escape  of  the  vapour  arising  from 
the  chemical  action  of  these  ingredients. 
This  action  will  be  seen  to  commence 
shortly  after,  by  thick  white  vapour 
being  thrown  off  through  the  neck  of  the 
retort  into  the  receiver,  where  it  becomes 
condensed.  As  soon  as  this  action  of  the 
ingredients  ceases,  the  retort  is  removed, 
and  at  the  bottom  of  it  will  be  found  a 
residuum,  which  is  fulminate  of  mercury. 
This  is  taken  out  of  the  retort  and 
washed  thoroughly  with  distilled  water, 
until  all  trace  of  acid  be  removed.  This 
is  known  by  dipping  litmus  paper  into 
the  washings,  when,  if  free  from  acidity, 
the  paper  will  not  change  colour,  or 
when  the  water  becomes  tasteless.  The 
fulminating  powder  is  then  dried,  not  in 
the  sun,  but  on  sheets  of  longcloth,  in  a 
room,  spread  on  trays  of  wicker  or  brass 
work.  When  dried,  it  is  packed  away  in 
small  parcels ;  and  the  reason  of  this 
is,  that  from  its  explosive  character  it 
would  be  dangerous  to  heap  it  together 
in  any  quantity.  When  required  for 
use,  it  has  to  be  mixed  with  chlorate  of 
potassa  and  antimony  in  the  following 
proportions : — 


Chlorate  of  potassa 

Fulminate 

Antimony 


6  oz. 

6 

4 


It 


» 
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It  is  then  mixed  with  a  soft  hair  brush, 
and  sifted  in  a  fine  brass  sieve  to  which 
a  leather  bottom  is  attached. 

Fulminate  of  mercury  detonates  either 
by  a  blow  or  at  a  heat  above  370°  Fahr. 
It  detonates  in  a  moist  condition,  and  in 
a  dry  state  explodes  readily  when  struck 
or  even  when  harshly  rubbed. 

Funeral,  Military— The  interment  of 
officers,  non-commissioned  officers,  and 
soldiers.  What  are  termed  funeral 
honours,  such  as  are  laid  down  in  the 
Queen's  Regulations,  are  only  to  be 
accorded  to  officers  who  at  the  time  of 
their  decease  are  on  full  pay,  or  em- 
ployed on  the  staff  of  the  army,  01  vil 
the  exercise  of  any  mWilar^  comisittn!^ 
i^on-commissioned  o£&cera   axid.   «o\^«c% 
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receive  funeral  honours,  as  laid  down  in 
the  regulations  quoted. 

Furlong — Eighth  of  a  mile ;  forty  rods. 

FurlOTigll — Leave  of  absence,  granted 
to  officers  and  soldiers  of  the  army,  and 
to  members  of  the  civil  service.  The 
term  furlough  is  very  generally  used  in 
India,  when  a  servant  of  the  government 
proceeds  on  leave  out  of  the  country. 
The  period  of  furlough  granted  to  officers 
of  the  Indian  army,  and  to  officers  of  the 
imperial  establishment  on  the  staff,  is  as 
follows.  After  8  years*  actual  service  in 
India,  2  years.  On  the  completion  of  6 
years*  further  actual  service,  after  return 
from  Europe,  an  officer  is  eligible  for  a 
third  year's  furlough,  and  for  a  fourth  or 
fifth  year  after  similar  intervals  of  6  years. 

Warrant  officers  are  granted  leave  to 
Europe  after  6  years*  service  in  that 
rank,  and  after  15  years*  service  in 
India,  according  to  the  old  rules  of  the 
service.  In  1868  new  rules  were  issued 
on  the  subject  of  leave  to  this  class  of 
officers,  who  entered  the  service  after  that 
date ;  but  they  were  applicable  also,  at 
option,  to  those  in  the  service  before  that 
dAte.  Warrant  officers  holding  veteran 
or  honorary  commissions  can,  if  they 
have  elected  the  rules  of  1868,  enjoy 
the  same  privileges  as  to  furlough  as 
commissioned  officers. 

The  furlough  pay  is  as  follows  : — An 
officer  drawing  staff  pay  in  addition  to 
the  pay  of  his  rank  is  allowed  50  per 
cent,  of  his  substantive  appointment. 
This  has  been  somewhat  modified,  and 
in  no  case  can  the  absentee  now  draw 
more  than  £1000  per  annum. 

Officers  not  on  staff  employ  in  India  re- 
ceive half  the  Indian  pay  of  their  rank, 
and  in  no  case  are  to  receive  less  than  the 
minimum  of  £250  per  annum.  Short 
leave,  for  a  period  not  exceeding  3  months, 
is  given  in  the  country,  or  elsewhere, 
to  officers  in  general ;  privilege  leave  is 
granted  to  all  officers  for  60  days,  and 
to  those  in  far  distant  districts  for  90. 
days,  without  loss  of  pay  and  allowances ; 
beyond  that  period,  staff  officers  receive 
only  half  staff  allowance. 

Fumaoe — In  the  general  acceptation 

of  the   term,  any  vessel  or  utensil  for 

maintaining  a  strong  and  searching  heat, 

either  of  coal  or  wood. 

Famaoef  Reverbentmj — A  ftirnace  in 


which  metal  ores  are  roasted  or  calcined. 
The  principle  of  such  a  furnace  is  this,  that 
a  fiame  shall  be  produced,  and  reverbe- 
rated or  reflected  down  upon  the  mineral ; 
this  is  usually  done  by  burning  a  bitu- 
minous fuel  in  the  grate,  and  the  flame 
thus  produced  is  reverberated  upon  the. 
ore,  by  the  peculiar  form  which  is  given 
to  the  vaulted  top  of  this  kind  of  furnace,; 
and  also  by  the  draught  excited  by  a  tall 
chimney.  This  is  the  kind  of  furnace 
used  in  a  foundry  where  guns  are  cast, 
or  metals  are  melted. 

Fusil — As  described  in  the  *  Musketry 
Handbook  for  Hythe,'  "  a  firelock  lighter 
than  the  musket  invented  in  France 
about  1635,  and  deriving  its  name  from 
the  Italian  word  focilej  *  a  flint.'  In  1678 
a  British  regiment  was  armed  with  the 
fusil,  and  the  king  added  a  company  of 
men  armed  with  hand  grenades  to  each 
of  the  old  British  regiments,  which  was 
designated  the  grenadier  company.*' 

Fosilade — A  general  discharge  of  fire- 
arms. 

Fusilier — Formerly,  a  soldier  armed 
with  a  shorter  and  lighter  musket  than 
the  rest  of  the  army,  which  he  could 
sling  over  his  shoulder. 

The  fusilier  regiments,  of  which  there 
are  ten  in  the  British  service,  arc  not 
distinguished  from  the  infantry  of  the 
line  as  they  formerly  were ;  the  title  is 
now  purely  honorary,  and  they  are 
ai*med  and  dressed  in  every  way  like 
the  line  regiments,  except  in  the  head- 
dress and  in  the  mode  of  wearing  their 
chevrons.  The  head-dress  of  the  officers 
is  a  busby,  the  material  of  which  is 
made  of  racoon  skin,  for  that  of  the  non-* 
commissioned  officers  and  of  the  men^ 
of  sealskin.  On  parade,  or  marching  in 
quick  time,  upon  occasions  of  guard- 
mounting  parade,  or  review,  they  march 
to  the  Grenadiers*  March. 

Futchels — Are  strong  pieces  of  wood 
or  iron,  three  in  number,  uniting  the 
splinter  bar  and  the  axle-tree  bed  of  a 
gun  carriage  or  limber. 

Fuse — An  invention  for  igniting  the 
bursting  charge  of  a  shell  at  any  parti- 
cular time  or  object. 

There  are  two  descriptions  of  fuze  in 
the  service,  time  and  percussion ;  the 
former  made  of  wood  after  General  Boxer's 
pattern,    which  is  used  when  it  is  re- 
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quired  to  burst  the  shell  at  any  particular 
moment  of  time,  hence  its  name,  titne 
fuze  ;  the  latter,  of  which  there  are  dif- 
ferent patterns,  is  used  when  it  is  desired 
to  burst  the  shell  on  impacts 

Time  fuzes  are  used  with  all  natures 
of  shell  fired  from  smooth-bore  and  rifled 
ordnance.  The  principle  on  which  the 
different  natures  of  the  Boxer  fuze  are 
made  is  very  similar ;  some  little  dif- 
ference exists  in  the  capping  and  priming 
the  fuze,  and  in  the  mode  of  conducting 
the  flame  to  the  fuze  composition. 

There  are  three  lengths  of  time  fuzes, 
independent  of  those  for  mortars,  desig- 
nated according  to  the  length  of  time 
they  burn,  viz.  5,  9,  and  20  seconds. 
The  composition  burns  at  the  rate  of  1 
inch  in  5  seconds.  Each  fuze  has 
the  number  of  quarter  seconds,  half- 
seconds,  and  seconds,  painted  on  it,  accord- 
ing to  the  nature  of  the  fuze.  The  5- 
second  fuze,  for  instance,  reads  to  quarter 
seconds,  the  9-second  fuze  to  half-se- 
conds, and  the  20-second  fuze  to  seconds. 
As  explained  in  the  *  Treatise  on  Ammu- 
nition, 1S74,'  it  is  essential  in  firing 
shrapnel  shell  from  field  guns  to  have  a 
fuze  which  acts  at  short  intervals  of 
time,  and  for  this  reason :  ^^  Suppose  a 
ahell  to  be  flying  at  the  rate  of  1200  feet 
or  400  yards  a  second  ;  in  this  case  the 
space  corresponding  to  half  a  second  is 
200  yards ;  it  is  evident  that,  to  develop 
the  full  powers  of  shrapnel  shell,  we 
should  have  a  fuze  which  can  be  bored  to 
act  at  shorter  intervals  than  half-seconds. 
Hence  the  advantage  of  the  5-second 
fuze,  which  can  be  made  to  act  at  inter- 
vals of  quarter  seconds,  corresponding  to 
100  yards  in  flight."  These  minute 
divisions  are  not  essential  in  the  20- 
second  fuzes,  as  the  shells  with  which 
they  are  used  are  fired  at  long  ranges, 
and  consequently  to  bore  into  the  com- 
position at  less  than  one  second  would  be 
unnecessary. 

The  conditions  to  be  fulfilled  in  time 
fuzes  are  thus  explained  by  Lieutenant- 
Colonel  Owen,  in  his  treatise  on  *  Modern 
Artillery* : — 

"(1)  That  they  should  ignite  with 
certainty ;  (2)  that  they  should  burn 
regularly ;  (3)  that,  when  ignited,  they 
should  not  be  liable  to  extinction  on 
striking  earthy  wnter,  or  wood. 
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With  reference  to  the  latter  condition^ 
a  time  fuze  is  very  liicely  to  act  as  a 
percussion  fuze  if  the  shell  hits  any  hard 
substance,  point  on. 

The  percussion  fuzes  in  the  service  are 
known  as  Pettman's,  for  land  and  general 
service — the  C  citp  percussion  fuze,  the 
nomenclature  of  which  has  been  changed 
to  Fuze^  percussion,  breeck-loadingy  plain  ; 
and  the  K.L.  percussion  fuze.  '  The 
two  latter  are  the  only  fuzes  which 
can  be  relied  on  to  act  on  graze.  The 
B.L.  plain  fuze,  is  used  with  Arm* 
strong,  field -service,  B.L.,  common,  and 
segment  shell ;  the  R.L.  percussion  fuze 
with  all  rifled  M.L.  shells,  up  to  the 
80-pr.  inclusive,  and  with  all  B.L.  shell 
having  the  G.S.  fuze  hole. 

The  essential  requirements  of  a  good 
percussion  fuze  are,  as  further  stated  by 
Lieutenant-Colonel  Owen:  "(1)  That  it 
shall  not  be  ignited  by  the  shock  of 
discharge ;  (2)  that  it  shall  be  ignited  on 
the  impact  of  the  shell  ^  against  the 
object' ;  (3)  that  it  may  not  be  liable  to 
explode  during  transport ;  and  (4)  that 
for  naval  service  it  shall  not  explode  on 
striking  water." 

The  use  of  percussion  fuzes  is  thus  ex- 
plained in  the  ^  Treatise  of  Ammunition, 
1874  * :  "  Percussion  fuzes  are  employed 
for  two  distinct  purposes :  they  are  used 
in  shells  intended  exclusively  to  act 
against  solid  obstacles,  such  as  earth- 
works, brick  walls,  or  wooden  ships  ;  and 
they  'are  also  used  in  shells  employed 
against  troops  in  the  field,  as  well  as  in 
shells  directed  against  buildings  and 
material  generally. 

"  For  the  first  purpose,  it  is  desirable 
that  the  fuze  should  only  act  on  direct 
impact,  and  a  very  instantaneous  action 
is  not  required.  It  will  be  seen  that 
the  Pettman  G.S.  percussion  fuze  is 
specially  designed  to  act  only  on  direct 
impact. 

"  For  the  second  purpose,  when  used 
against  troops  in  the  open,  it  is  necessary 
the  fuze  should  act  on  graze,  and  that  it 
should  act  almost  instantaneously,  as 
otherwise  the  shell  has  time  to  rise  to  a 
considerable  height  before  bursting,  and 
thus  its  eflect  against  troops  is  dimi- 
nished. Such  an  action  is  secured  ycl  \.\v% 
K.L.  screw  and  B.L.  ^\am  ^eTc\xs«,\oTi 
fuzes."    These,  witli  the  PeUTCiSLVi  \k.^. 
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and  6.S.  fuzes,  are  the  only  percussion 
fuzes  in  the  service. 

In  writing  on  the  subject  of  fuzes,  it 
may  be  as  well  to  mention  that  it  has 
been  discovered  in  high  trajectories, 
such  as  in  mortar  practice,  that  the 
pressure  of  the  atmosphere  being  less 
than  when  near  the  ground,  the  fuze 
does  not  burn  so  quickly.  From  experi- 
ments made,  it  appears  that  each  dimi- 
nution of  1  inch  of  barometrical  pressure 
causes  a  retardation  of  1  second  in  a  6-inch 
or  30-secohd  fuze,  or  each  diminution  of 
atmospheric  pressure  to  the  extent  of  1 
mercurial  inch  increases  the  time  of 
burning  by  one-thirtieth;  or,  in  other 
words,  the  increments  in  time  are  pro- 
portional to  the  decrements  of  pressure. 

Quartermaster  Mitchell,  R.A.,  first 
brought  this  fact  to  notice,  and  it  has 
subsequently  been  confirmed  by  Dr. 
Frankland,  F.R.S.,  'Proceedings  of  the 
Boyal  Society,*  vols.  x.  and  xi.  (  Vide  Ap- 
pendix B.) 

JhaOf  Bickford'B  —  A  fuze  used  in 
mining  and  for  submarine  purposes.  It 
consists  of  a  very  small  tube  of  strong 
linen  filled'  with  gunpowder^  and  served 
round  with  tarred  twine,  and  the  whole 
pitched  over,  which  renders  it  waterproof. 
There  are  about  nine  kinds  of  this  nature 
of  fuze,  which  vary  in  the  amount  of  pro- 
tection given  to  the  linen  or  flax  according 
to  the  purpose  required  of  them ;  if  for 
sub-aqueous  blasting,  the  fuze  is  covered 
with  gutta-percha.  The  tubing  fs  pro- 
cured in  coils  like  small  rope,  and  keeps 
very  well.  It  burns  at  the  rate  of  about 
1  yard  in  70  seconds.  Mines  are  usually 
fired,  or,  as  it  is  technically  termed, 
sprung,  by  a  powder-hose  or  by  Bickford's 
fuze,  the  latter  being  ignited  by  a  de- 
tonator. 

Fnae,  Eleetrio,  vide  Electric  Fuze. 

Fuse  Hole — The  perforation  made  in 
a  shell  for  holding  the  fuze.  To  render 
the  fuze  holes  of  shells,  having  the 
Moorsom  gauge,  capable  of  receiving 
the  G.S.  fuze,  an  adapter  {q,  v.)  must  be 
used. 
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Oabion  (Italian  gobbia,  hollow) — ^A 
cylindrical  basket,  open  at  top  and 
bottom,  used  for  revetting  the  interior 
slopes  of  a  battery  and  other  field 
works.  It  is  3  feet  high,  2  feet  in 
diameter,  and  weighs  40  lbs.  There  are 
three  kinds  of  gabions  in  the  service — 
the  wicker,  Tyler*s  sheet  iron,  and  Jones' 
iron  band  gabions.  They  are  described 
as  follows : — 

"  Gabions,  Wicker. — Open  cylinders,  of 
coarse  basket-work,  2  feet  9  inches  high, 
1  foot  9  inches  or  2  feet  9  inches  in 
diameter ;  the  smaller  for  saps,  the  latter 
for  batteries ;  no  larger  size  should  b« 
made.  Having  set  twelve  pickets,  each 
f  to  1  inch  in  diameter,  in  a  circle, 
begin  by  inserting  the  ends  of  three  rods 
between  three  consecutive  pairs  of  pickets, 
then  weave  them  in  and  out,  round  the 
circle,  taking  care  that  they  pass  alter- 
nately over  and  under  one  another,  and 
to  carry  each  in  turn  outside  two,  inside 
one  picket.  Each  squad  of  three  men  re- 
quires one  bill-hook,  three  gabion  knives, 
one  4-foot  rod,  one  chopping  block,  one 
3-foot  line,  and  sometimes  a  hand  saw. 
The  rods  for»the  web  should  be  from  }  to 
}  inch  in  diameter,  of  the  most  flexible 
material  to  be  procured,  and  stripped  of 
fine  branches.  Three  men  turn  out  a  2- 
foot  gabion  in  two  hours;  weight  from 
36  to  40  lbs." 

In  India,  the  bamboo  is  the  best  wood 
for  gabions ;  whole  bamboos  being  used  for 
the  uprights,  and  split  ones  for  weaving 
round  them.  They  are  very  easily  and 
quickly  worked  up. 

*^  Gabions,  Sheet  Iron,  TyWa, — A 
single  sheet  of  galvanised  iron,  about 
0*45  inch  thick,  75^  inches  long,  36 
inches  wide,  with  four  eyelet  holes,  weight 
26  lbs.,  requires  no  pickets.  The  sheet 
is  rolled  into  a  cylinder  for  use ;  the  ends 
secured  by  strong  wire  ties.  The  noise 
which  is  made  by  the  gabion  when  car- 
ried empty  is  a  drawback  from  its  gene- 
ral advantages.  The  sheets  may  be  used 
for  roofing  and  other  purposes." 

Two  men  can  make  one  of  these  ga- 
bions in  ten  minutes. 

^^  Gabions^  Iron   Band^  Jcnei^, — ^Eaek 
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gabion  is  made  of  ten  bands  of  galvanised 
sheet  iron,  worked  over  twelve  wood 
pickets,  the  ends  brought  together  and  con- 
nected  by  two  buttons  at  one  end,  fitting 
into  two  slots  at  the  other.  Each  band  is 
77  inches  long,  3|  inches  wide,  of  No.  20 
gauge,  or  about  0  *  05  inch  thick ;  weight 
of  ten,  29  lbs.  The  buttons  and  button- 
holes are  required  to  stand  a  weight  of 
672  lbs.,  the  band  itself  will  support 
about  1500  lbs. ;  each  band  has  four  holes 
to  admit  of  combination  to  form  bridges, 
beds,  stretchers,  and  for  other  incidental 
applications :  little  or  no  instruction  is 
required  for  making  these  gabions." 

Two  expert  men  can  make  a  gabion  in 
five  minutes. 

Gabkm  Trip  for  Cavalry. — ^The  bands  of 
Jones'  iron  gabions  may  be  formed  into  a 
network  as  an  obstacle  against  cavalry 
and  even  against  infantry  in  night  at- 
tacks. The  bands  are  buttoned  and 
placed  in  line  3  or  4  feet  apart ; 
each  band  is  connected  with  the  next  by 
stout  wire  or  rope  passed  through  the 
binding-holes.  Bands  thus  connected 
should  be  laid  in  parallel  rows,  chequer- 
wise, 3  or  4  feet  apart,  the  rows  also  con- 
nected by  wire  or  rope  and  secured  at 
intervals  to  pickets  driven  into  the 
ground. 

Sebastnpol  Hoop-iron  Gabion. — This  ga- 
bion was  made  of  hoop-iron  during  the 
siege  of  Sebastopol.  The  iron  was  ob- 
tained from  the  iron  hoops  used  to  secure 
the  bales  of  clothing,  trusses  of  com- 
pressed hay,  &c.  Three  men  could  make 
a  gabion  in  an  hour.  The  weight  was 
about  30  lbs. 

In  the  '  Manual  of  Field  Fortification, 
&C.  of  1871,'  published  by  authority,  it  is 
stated  as  follows : — '•'■  Of  all  the  various 
kinds  of  gabion  here  mentioned,  the  most 
useful  for  battery  purposes  is  the  wicker 
gabion,  as  it  is  found  to  stand  well  in  the 
cheeks  of  embrasures,  and  is  free  from 
the  danger  of  splintering  which  is  the 
great  fault  of  all  iron  gabions." 

Chids,  or  Cktdlingn — ^An  old  Norman 
mame  given  to  that  part  of  the  gauntlet 
which  covers  the  knuckle,  and  which  was 
armed  with  knobs  or  spikes  of  iron.  In 
a  trial  by  combat  adjudged  between  John 
de  Yitconti  and  Sir  Thomas  de  la  Marche, 
fraght  before  Edward  III.  in  close  lists, 
at  Westminster,  Sir  Thomas  de  la  Marche  , 


gained  the  advantage  by  striking  the 
gadlings  of  his  gauntlet  into  the  face  of 
his  adversary. 

Oaget,  Commoa  —  Tools  for  setting 
out  lines  and  grooves  parallel  with  the 
margin  of  the  carpenter's  work.  The 
**  stem "  of  the  gage  is  retained  in  the 
head  or  stock  by  means  of  a  small  wedge, 
and  the  cutter  is  fixed  in  a  hole  at  right 
angles  to  the  face  of  the  stem  by  another 
wedge.  There  are  several  forms  of  gages, 
such  as  the  mtu-kitig,  cutting,  router,  moT' 
Use  gage,  &c. 

Gaiidng  Twist--Some  of  the  rifles  and 
rifled  ordnance  in  the  service  are  made 
with  grooves  which  have  a  very  slight 
twist  at  the  breech,  but  the  twist  is  in- 
creased regularly  until  it  reaches  the 
muzzle ;  this  is  known  as  the  increasing 
or  gaining  twist.  At  the  instant  of  dis- 
charge, when  the  shot,  from  a  state  of 
rest,  is  instantly  given  a  high  velocity,  it 
would  seem  likely  to  be  pushed  across 
the  grooves,  especially  if  they  have  a 
great  inclination.  To  avoid  this,  the  in- 
clination of  the  grooves  is  made  slight  at 
the  breech,  and  increased  gradually  to- 
ward the  muzzle,  at  which  point  they 
are  sufficiently  inclined  to  give  the  neces- 
sary rotatory  motion.  In  the  increasing 
twist,  though  the  projectile  leaves  the 
seat  or  chamber  of  the  gun  with  great 
velocity,  and  relieves  the  breech  a  good 
deal  from  the  strain  of  the  discharge,  its 
velocity  is  less  than  from  a  gun  with  u»»- 
form  twist. 

Galena,  or  Sulphide  of  Lead — Is  the 
most  abundant  ore  of  lead  known.  It  is 
found  in  different  parts  of  Great  Britain 
and  the  continent  of  Europe.  It  has 
usually  a  metallic  lustre,  or  a  leaden  grey 
or  blackish  grey  colour,  and  its  structure 
is  lamellar.  The  principal  varieties  of 
this  mineral  are  specular  galena  and  blue 
lead.  It  is  used  in  the  laboratory,  and 
forms  one  of  the  ingredients  in  the  com- 
position of  blue  lights. 

Gall — The  wound  inflicted  on  draught 
or  riding  horses  from  the  imperfect 
fitting  of  the  harness  or  saddle.  Saddle 
galls  are  the  most  common.  For  the 
prevention  of  galls,  vide  Pad. 

Galleries — In  military  mining,  are  the 
excavations    formed    underground  ixoisi 
the  end  of  the  sliaft,  to  en&XAe  tVt  TD\\xetii 
to  reach  the  required  pos\t\oii.s  ioi  ^\a.^\xi.\^ 
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the  charges ;  thej  are  called  shafts  when 
vertical,  and  galleries  when  horizontal  or 
slightly  inclined,  the  latter  being  dis- 
tinguished as  ascending  and  descending. 
What  are  termed  great  galleries  are 
those  used  in  the  attack  of  a  fortress,  for 
descending  from  the  crowning  of  the 
covered  way  into  the  ditch.  In  a  system 
of  countermines,  the  gallery,  which  runs 
parallel  with  the  counterscarp,  and  is 
the  base  of  the  system,  is  known  as  the 
magistral  gallery ;  that  which  is  paral- 
lel to  it,  and  beyond  it,  is  the  envelope 
gallery ;  those  that  connect  these  parallel 
galleries  are  galleries  of  communication; 
and  all  those  pushed  into  the  country, 
beyond  the  envelope  gallery,  are  listening 
galleries. 

Oallop — ^The  quickest  pace  of  a  horse ; 
in  cavalry  manceuvre,  it  is  about  eleven 
miles  an  hour  or  upwards. 

Oalloper  Guns — Light  guns  of  small 
calibre.  Formerly,  these  guns  were 
attached  to  infantry  regiments,  but  they 
have  long  been  abolished. 

Oalvanic  Tube — This  tube  has  been 
superseded  by  Abel's  electric  tube  ((y.  v.). 

Oalvanised  Iron — Iron  covered  with  a 
"  coating  of  zinc,  either  by  the  electro 
process,  or  by  the  application  of  an 
amalgam  of  zinc  and  mercury  to  the 
surface  of  chemically  cleaned  iron.  The 
latter  is  called  Mallet's  patent  process. 

Oalvanism — A  branch  of  electricity, 
named  from  Galvani,  an  Italian,  in  which 
electrical  phenomena  are  exhibited  with- 
out the  aid  of  friction,  and  a  chemical 
action  takes  place  from  the  contact  of 
certain  metallic  and  other  bodies.  The 
subject  was  subsequently  treated  by 
Volta,  and  has  since  been  denominated 
indiscriminately  galyanisn^  or  voltaic 
electricity.  Galvanism  is  much  used  in 
the  arts. 

Oambesan — Clothing  of  stuffed  and 
quilted  cloth,  which  was  sometimes  used 
to  cover  war-horses  during  the  middle 
ages.  It  was  also  a  garment  worn  in  the 
twelfth  and  thirteenth  centuries  by  those 
who  could  not  afford  hauberks. 

Gkurdens,  Military  — ^(jrardens  sanc- 
tioned for  the  employment  and  amuse- 
ment of  troops  both  at  home  and  abroad. 
In  India  the  produce  of  the  soldiers' 
gardens  is  bought  by  the  commissariat 
department^  and  issued  as  part   of  the 


soldiers'  rations.  The  Queen's  Regulations 
give  the  rules  and  regulations  attending 
the  cultivation  of  gardens  in  Great  Britain. 

Oarlands,  vide  Shot  Garlands. 

Gamish  Plate — That  part  of  the  iron 
work  of  the  O.P.  gun  carriage  which 
covers  the  upper  surface  of  the  brackets. 

Garrison — The  troops  left  within  a 
fortified  place  for  its  protection,  or 
merely  as  ordinary  quarters. 

The  proportion  of  men  laid  down  for 
the  protection  of  a  fortress  has  for  its 
object,  first,  the  number  required  for 
the  immediate  security  of  the  place,  and, 
secondly,  that  required  to  sustain  a  siege ; 
an  arrangement  which  in  peace  avoids 
the  necessity  of  shutting  up  a  consider- 
able body  of  troops  without  an  immediate 
object. 

For  the  immediate  security  of  the 
place,  350  infantry,  10  cavalry,  60  ar- 
tillery, 20  sappers  (=  440  per  bastion) 
might  be  required,  and  in  anticipation 
of  a  siege,  double  that  number ;  for  the 
fronts  susceptible  of  attack,  surplus  arms 
at  the  rate  of  1  for  every  4  men ;  wall 
pieces,  10  for  each  front ;  musket  ball 
ammunition,  500  per  man;  hand  grenades, 
10  per  man ;  gunpowder  in  barrels,  2^  lbs. 
per  man,  inclusive  of  that  required  for  the 
artillery  and  engineer  services,  ought  to  be 
provided. 

Of  the  151  line  battalions  composing 
the  garrisons  at  home  and  abroad,  60 
are  stationed  in  India,  20  in  the  colo- 
nies, and  71  at  home;  thus  allowing 
one  battalion  at  home  and  one  abroad 
for  each  brigade.  The  chief  foreign 
garrisons  are  Malta  (7  battalions)  and 
Gibraltar  (5  battalions).  The  largest  home 
garrisons  are  London  (for  the  guards), 
Portsmouth,  Dublin,  Cork,  Plymouth, 
Chatham,  Dover,  and  the  cnmiM  at 
Aldershot,  Colchester,  Shomcliffe,  and 
the  Curragh. 

Garrison  ArtUlery  —  Comprises  the 
ordnance  placed  on  the  works  of  a 
fortress,  having  either  a  land  or  sea 
front,  and  the  men  for  working  the  guns. 
The  ordnance  used  in  such  positions  are 
for  the  most  part  heavy  artillery,  rifled 
and  smooth-bore,  of  different  natures 
and  sizes,  but  the  latter  are  gradually 
being  replaced  by  rifled  guns.  The  class  of 
guns  placed  under  the  head  of  garrison 
artillery  for  land  fronts  comprises  the 
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64-pr.  M.L.R.  and  the  7-mch  B.Ij.R.  guns ; 
also  the  Palliser  converted  guns,  namely, 
the  80-pr.,  the  64-pr.  and  the  56-pr. 
M.L.R.  guns.  These  guns  have  been 
converted  from  our  cast-iron  8.B.  guns, 
from  the  24-pr.,  upwards.  The  guns  for 
sea  fronts  are  of  a  heavier  nature,  and 
comprise  the  7-,  9-,  10-,  11-,  12-  and  12J- 
inch  guns,  of  the  respective  weights  of 
7,  12,  18,  25,  35,  and  38  tons.  The  81- 
ton  gnn,  which  has  lately  been  constructed, 
may  eventually  be  used  for  coast  defence. 

Oarrison  Carriage,  vide  Carriage. 

Garter,  Order  of  the— A  military 
order  instituted  by  King  Edward  111.; 
though  not  the  roost  ancient,  it  is  one 
of  the  most  famous  of  the  military 
orders  of  Europe.  In  Colonel  Luard*s 
work  it  is  remarked  that  "the  circum- 
stance that  suggested  the  choice  of  this 
symbol  is  as  great  a  mystery  as  the 
origin  of  the  Prince  of  Wales  plumes ; 
the  popular  tradition  which  assigns  it  to 
the  accidental  fall  of  a  lady's  garter  is 
pretty  generally  rejected ;  yet,  as  it  does 
not  appear  that  gentlemen  wore  garters 
at  that  period,  it  seems  probable  that 
the  old  tale  may  have  been  true."  The 
well-known  emblem  of  the  order  is  a 
dark  blue  ribbon  edged  with  gold,  bearing 
the  motto,  IToni  soit  qni  rmil  y  pense^  in 
golden  letters,  with  buckle  and  pendant. 

Gas — ^An  aeriform  fluid,  but  differing 
from  the  air  of  the  atmosphere.  The  gas 
used  for  inflating  balloons  with  is  com- 
mon coal  gas,  the  speciflc  gravity  of 
which  is  0*4,  common  air  being  1*0. 
.When  this  is  not  procurable,  as,  for  in- 
st-ance,  in  the  Held,  where  balloons  might 
be  required  for  military  purposes,  hy- 
drogen gas  should  be  used,  which  is  pro- 
cured by  passing  steam  through  iron 
cylinders,  charged  with  iron  turnings, 
and  heated  to  redness  in  some  simple 
kind  of  furnace.  By  this  means  the 
steam  is  decomposed,  its  oxygen  uniting 
with  the  iron,  while  the  hydrogen  is  dis- 
engaged. The  latter  should  be  passed 
through  a  reservoir  of  caustic  lye  before 
it  enters  the  balloon. 

The  gas  produced  by  the  explosion  of 
gunpowder  consists  of  carbonic  acid, 
carbonic  oxide,  nitrogen,  the  sulphide, 
cyanide,  and  sulphocyanide  of  potassium, 
carbonate  of  potash,  hydrosulphuric  acid,  . 
Ymnlptddeotc&rhon,  and  aqueous  vapour,  I 


Its  temperature  is  estimated  at  21i)2^ 
Fahr.,  and  its  volume  at  that  tempera- 
ture is  more  than  2000  times  that  of  the 
powder. 

Gasket — In  artillery,  a  flat  plaited  cord 
used  for  **  stoppering  the  fall."  It  may 
also  be  made  (on  the  same  principle  as 
the  selvcujee)  by  placing  the  same  number 
of  rope-yiirns  in  a  straight  line  and 
marling  down. 

Gkites,  vvJe  Barriers. 

Gkitheren — The  fore  teeth  of  a  horse. 

Gkitling  Gun — One  of  the  many  types 
of  mitrailleurs  which  has  been  invented 
of  late  years.  This  weapon  is  the  in- 
vention of  Dr.  Catling.  His  0*45-inch 
mitrailleur  has  been  introduced  into  the 
British  service  after  undergoing  con- 
siderable improvement.  From  experi- 
ments made  with  this  gun,  657  shots 
have  been  discharged  in  two  minutes. 
It  is  thus  described  in  the  *  List  of 
Changes  in  War  Material  * : — 

"There  are  ten  locks  corresponding  to 
the  ten  barrels.  The  gun  is  worked  by  a 
crank  handle  on  the  right  side,  and  the 
barrels  and  locks  revolve  together ;  bui 
irrespective  of  this  motion,  the  locks  have 
a  forward  and  backward  motion  of  their 
own.  The  forward  motion  places  the 
cartridges  in  the  chambers  of  the  barrels, 
and  closes  the  breech  at  the  time  of  each 
discharge,  while  the  backw^ard  motion 
extracts  the  empty  cartridge  cases  after 
flring. 

"  Drum. — The  gun  is  fed  by  means  of  a 
metal  drum,  which  fits  on  a  pin  in  the 
centre  of  a  hopper,  communicating  with 
the  cartridge  carrier.  The  drum  has 
16  channels  or  col.umns,  each  of  which 
can  receive  15  cartridges.  Thus,  each 
drum,  when  full,  contains  240  cartridges. 
It  weighs,  empty,  22  lbs. ;  filled,  50  lbs. 

"  Traversing  Arrangement. — The  gun 
can  be  fired  either  in  a  fixed  direction 
or  with  a  certain  lateral  spread.  The 
traversing  motion  is  communicated  to 
the  barrels  by  means  of  a  traversing 
worm  fitted  with  a  crutch.  The  crutch 
can  be  made  to  gear  with  the  traversing 
worm  or  not,  as  required,  and  the 
amount  of  traversing  to  be  given  is 
regulated  bv  four  divisions  on  the  worm 
corresponding  to  horizontal  a\\^\ft^  o^ 
4°  45',  3°  20',  1°  50',  and  0^  ^2.^'  \^- 
spectively. 
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"When  no  traversing  motion  is  re- 
qaired,  the  gun  is  fixed  in  one  position 
by  lowering  a  locking-bolt  into  a  recess 
in  the  rear  of  the  trannion  plate. 

"  Sighting. — ^The  gun  is  sighted  on  the 
right  side,  and  is  supplied  with  two 
sights — viz.  one  fore  sight,  of  steel,  and 
one  hind  sight,  also  of  steel,  graduated  in 
degrees  and  yards." 

The  use  of  this  nature  of  weapon  is  ex- 
plained under  the  head  of  "  Mitrailleur." 

Oauge — A  standard  of  measure. 
Gauges  are  in  very  general  use  in  all 
mechanical  departments.  In  the  artillery 
service  they  are  either  in  the  form  of  rings 
or  cylinders,  which  admits  of  the  diameter 
of  shot  and  shell  being  taken  with  expe- 
ditioi^ 

OangB,  Gnuher,  vide  Crusher  Gauge. 

Gauge,  Iron  Cylinder — An  instrument 
adapted  for  testing  the  body,  studs,  and 
pitch  of  rifling  of  muzzle-loading  projec- 
tiles, at  one  operation.  When  the  present 
number  of  this  nature  of  gauge  is  used 
up,  iron  ring  gauges  will  be  introduced 
for  general  issue ;  the  cylinder  gauges 
being  restricted  to  stations  of  inspec- 
tion. 

The  following  are  the  dimensions  of 
the  gauges  for  rifled  fleld  guns : — 

Diameter        Diameter      Diameter 
over  body,      over  studs,  low  over  studs. 


Inches. 

Inches. 

Inches. 

16-pr. 
»-pr. 
7-pr. 

..    3-68 

..    2-98       . 

..    2-98       . 

.       3-812       . 
.       3-212       . 
.       3-182       . 

.       3*795 
!       3*165 

Oauge,  Pressure — An  instrument  used 
in  determining  the  pressure  of  the  several 
natures  of  powder,  jat  certain  intervals 
within  the  bore  of  a  gun.  The  result  of 
experiments  made  with  this  instrument 
has  been  most  successful,  indicating,  very 
exactly,  the  reduced  force  of  both  pellet 
and  pebble  powder  as  compared  with 
ordinary  powder. 

The  principal  instruments  of  this  kind 
are  RodrmirCs  pressure  gauge  and  a  pres- 
sure gauge  invented  for  the  special  use 
of  the  Committee  on  Explosives,  called 
a  crusher  gauge  (?.».)•  (I'^'We  Proof  of 
Gunpowder.) 

OaugB)  Star — An  instrument  used  to 
ascertain  whether  the  bore  of  a  S.B.  gun 
he  of  the  proper  dimensions  throughout 
its  length. 


Gauge,  Steam — ^A  contrivance  attached 
to  steam  engines,  which  indicates  the 
pressure  of  steam  in  the  boiler. 

Oauge,  Trunnion  —  An  instrument 
used  for  measuring  the  diameter  of  the 
trunnions  of  a  gun. 

Oauges,  Cartridge — Gun-metal  rings 
of  the  required  size,  with  a  handle  to 
each  gauge,  on  which  is  stamped  the 
nature  and  size  of  the  cartridge.  There  are 
two  kinds  :  one,  for  testing  the  diameter 
of  the  fllled  cartridge;  the  other,  for 
showing  the  length  of  the  cartridge. 

Oauges,  £oeket— Brass  rings,  which 
are  used  to  ascertain  whether  the  case  is 
exteriorly  of  the  proper  dimensions. 

OaugeSi,  Shot,  or  Shell — Instruments 
used  for  ascertaining  the  measurement  of 
spherical  projectiles.  They  are  simply  iron 
rings  with  metal  handles,  and  of  varying 
dimensions,  for  determining  the  diameter 
of  the  shot  or  shell.  Only  one  high  gauge 
for  each  calibre  is  issued.  The  projectiles 
should  pass  in  all  directions  through  tiie 
high  gauge,  but  must  not  pass  throng 
the  low  gauge.  Ring  gauges  will  a&o 
be  used  for  rifled  projectiles  as  well. 
Low  and  high  gauges  are  issued  to  firt- 
masters  and  inspectors  of  warlike  storss 
and  store  stations.  {Vide  Gauge,  Iron 
Cylinder.) 

Oauntlet  (French,  gant^  a  glove) — 
Armour  for  the  hand  and  arm,  made 
either  of  scales  or  mail,  and  used  in  the 
middle  ages.  It  formed  part  of  the 
armour  of  knights  and  men-at-arms. 

The  introduction  of  gauntlets  took 
place  about  the  thirteenth  centnry. 
Throwing  down  the  gauntlet  in  subse- 
quent ages  was  a  common  mode  of  offur^ 
ing  a  challenge. 

A  leather  gauntlet  is  now  used,  in  plaee 
of  gloves,  by  the  household  cavalry. 

Ctoar — ^The  name  given  to  the  clothing, 
head,  and  heel  ropes,  &c.  of  horses,  and 
to  the  pads  and  trappings  used  with 
bullocks,  camels,  elephants,  and  malesi  ia 
draught  or  in  carrying  loads. 

The  term  is  also  used  when  machinery 
is  in  motion,  in  the  engagement  cfs  dis- 
engagement of  its  parts,  such  as  lifting  i 
wheel  cut  of  gear  and  throwing 'a  wheel 
into  gear.  Machines  are  engaged  or  dis- 
engaged while  in  motion  by  Tariois 
means,  such  as  the  sliding  pulley,  fast  <ud 
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.Gear  also  implies  all  apparatus  for  the 
lifting  of  heavy  ordnance,  and  for  the 
traversing  %nd  training  of  guns,  &c. 

Gear,  &vel,  tnde  Bevel  Gear. 

Ctonanl — A  rank  in  the  armv  next 
to  that  of  field-marshal.  As  dehned  in 
Brande  and  Cox's  *  Dictionary,'  the  name 
designates  his  command,  as  having  the 
general  or  highest  orders  to  give  in 
battle.  In  the  British  army  there  are 
three  grades  of  this  rank — the  highest, 
general;  the  second,  lieutenant'gerieral ; 
the  junior,  major-general.  The  title  of 
brigadier-general  is  given  to  an  officer 
while  in  command  of  a  brigade.  When 
a  large  army  is  assembled,  an  officer  is 
specially  appointed  to  the  command  who 
may  be,  and  generally  would  be,  a  field- 
marshal.  Subordinate  to  him  would  be 
generals,  commanding  corps  cTarm^e ; 
lieutenant-generals,  commanding  wings 
of  the  corps  d*arm^e  ;  major-generals,  di- 
visions in  the  wings ;  and  brigadier- 
generals,  brigades  in  the  divisions. 

The  duties  of  a  general  officer  in  com- 
mand are  of  a  very  responsible  nature, 
and  require  continued  watchfulness  and 
circumspection.  In  peace  time  the  chief 
objects  of  his  care  and  regard  should  be 
the  condition  of  the  several  equipments 
in  his  command,  respecting  which  he 
should  call  for  specitic  information,  and 
occasionally  satisfy  himself  by  personal 
inspection.  These  include  the  ordnance, 
carriages,  &c.,  on  the  several  defences; 
the  arsenals  and  magazines ;  the  state 
and  quantity  of  the  ammunition,  with 
reference  to  the  immediate  wants  for 
service,  both  for  ordnance  and  small- 
arms;  the  condition  of  the  horses  and 
cattle  within  his  command:  in  fact,  as 
the  whole  responsibility  devolves  upon 
him,  he  must  have  his  eyes  and  ears 
evcrvwhere. 

Oenerale-— Formerly  a  beat  of  the  drum 
for  the  assembly  of  all  the  troops  prepara- 
tory to  a  march,  battle,  or  action.  When 
beaten  unexpectedly,  it  was  the  signal  for 
the  whole  of  the  troops  to  assemble  at 
the  alarm  posts.    (  Vide  Beat  of  Drum.) 

General  HospitalB  —  Hospitals  speci- 
ally formed  on  the  outbreak  of  a  war»  for 
tha  reception  of  the  sick  and  wounded 
who  can  no  longer  be  kept  in  the  field 
hovpital.  They  are  of  such  importance 
in  n  I'lmpni'm    tb<<t    th/»   7'^<*   yo^i'-y^n 


should  be  chosen  for  them,  both  as  re- 
gards safety  and  for  sanitary  reasons. 
General  hospitals  should  be  within  easy 
distance  of  the  army  by  rail  or  water. 
In  selecting  buildings  fur  such  purposes, 
ventilation  and  drainage  are  of  primary 
importance.  Huts  and  tents  are  fre- 
quently used  as  general  hospitals,  and 
are  always  preferable  to  private  houses, 
as  the  latter  are  often  too  small  for  the  pur- 
pose required  of  them,  and  do  not  always 
afford  the  regulation  cubic  space  of  air. 
The  size  of  general  hospitals  should  be 
limited  to  the  reception  of  500  or  600  men 
at  a  time,  and  when  it  can  be  manageil, 
they  should  be  cleared  out  as  quickly  a» 
possible,  and  the  invalids  sent  home  to  be 
distributed  among  the  military  hos- 
pitals. Considering  the  vastness  ot 
armies  of  the  present  day,  the  subject 
of  hospital  accommodation  is  a  difficult 
question;  the  care  of  the  sick  and  wounded 
must  therefore,  to  some  extent,  be  left 
to  the  many  kind  and  liberal  people  who 
follow  armies  with  the  view  of  attending 
on  the  sick,  and  of  distributing  the  many 
comforts  they  take  with  them,  such  as 
clothing,  medical  and  other  stores,  that 
have  been  collected  and  forwarded,  not 
only  from  the  country  of  the  sick  and 
wounded,  but  from  foreign  nations.  Such, 
it  is  happy  to  think,  is  the  sympathetic 
and  loving  feeling  evinced  nowadays 
by  the  good  and  benevolent  when  war 
breaks  out. 

Geneva,  Gonventioii  of — Promoted  by 
Mr.  Henry  Dunant,  and  signed  by  all 
the  continental  powers  in  August  1864  ; 
Great  Britain,  Greece,  and  Norway  join- 
ing in  it  in  1865. 

By  this  convention  it  was  decided  that — 

1.  Ambulances  and  military  hospitals 
are  to  be  recognised  as  neutral,  and  as 
such  to  be  protected  and  respected  by 
the  belligerents. 

2.  The  personnel  of  these  hospitals  and 
ambulances,  including  the  interuiance,  the 
sanitary  officers,  officers  of  the  adminis- 
tration, as  well  as  the  military  and  civil 
chaplains,  are  to  be  benefited  by  that 
neutrality. 

3.  The  inhabitants  of  the  country 
rendering  help  to  the  sick  and  wounded 
are  to  be  respected,  and  free  from.  c».^\,\«^. 

4.  The  sick   and  wounAe^  wc^  Iq  \jv 
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5.  A  flag  and  a  uniform  are  to  be  adopted 
for  the  hospitals,  ambulances,  and  convoys 
of  invalids ;  an  armlet  (brassard)  for  the  ■ 
personnel  of  the  ambulances  and  hospitals. 

6.  The  flag  and  armlet  to  consist  of  a 
red  cross  on  a  white  ground. 

In  order  to  carry  out  the  engage- 
ments laid  down  in  this  convention, 
committees  have  been  formed  in  all  the 
large  towns  of  Europe,  and  in  the  United 
States  of  America.  The  society  is  or- 
ganised under  the  name  of  the  Inter' 
national  Society  for  the  Aid  of  the  Sick 
and  Wounded.  It  was  flrst  called  to  play 
an  important  part  during  the  Franco- 
German  War  (1870-1871),  every  nation 
sending  its  contingent  of  ambulances, 
surgeons,  doctors,  &c.,  and  every  purse 
contributing  towards  its  support. 

Oenonillire  ^French,  genou,  a  knee) 
— In  fortification,  is  the  part  of  the 
parapet  reaching  from  the  platform  to 
the  sill  of  the  embrasure.  It  represents 
the  ordinary  height  above  the  platform  on 
which  the  gun  is  worked.  In  a  barbette 
battery,  the  genouill^re  is  the  height  of 
the  crest  of  the  parapet  above  the  plat- 
form. 

The  term  genouillere  is  met  with  in 
ancient  armour,  being  flexible  knee- 
pieces,  with  joints  like  those  of  a  lobster. 

Oentlexnen-at-armB  —  A  small  body- 
guard of  about  forty  men,  in  attendance 
upon  the  sovereign  on  state  occasions. 
It  formerly  consisted  of  men  of  noble 
blood,  but  is  now  recruited  from  retired 
officers  of  the  army.  With  the  exception 
of  the  yeomen  of  the  guard,  it  is  the 
oldest  corps  in  the  British  service.  It 
was  instituted  in  the  beginning  of  the 
sixteenth  century  by  Henry  VIII. 

Oeometrieal  Frogresnon — Quantities 
are  said  to  be  in  geometrical  progression 
when  every  succeeding  term  is  a  certain 
constant  multiple  or  part  of  the  pre- 
ceding term.  Thus  a,  ar^  ar*,  ar*,  &c. 
is  a  geometrical  series  of  which  r  is  the 
constant  multiplier,  called  the  '*  ratio." 
In  such  a  sum  the  nth  term  =l=zarn  —  » ; 


and  the  sum  =  a 


j'rn— I     rl^a 


German    Army — One     of    the    chief 
continental  armies  of  Europe. 

Bj  the   Treaty  of  Prague,  concluded 
between  Austria  and  Prussia  after  the 


war  of  1866,  a  new  German  confederal 
tion  was  formed.  A  few  months  later, 
Prussia  concluded  conventions  ¥rith  states 
forming  the  new  confederation,  by  which 
they  were  bouna  to  adopt  any  quarrel  of 
Prussia  arising  out  of  the  recent  events, 
and  to  place  their  military  strength  at 
the  absolute  disposal  of  the  Prussians. 
In  order  to  ensure  a  unity  of  organisa- 
tion, the  military  system  of  the  latter 
was  adopted  by  these  states.  And  now, 
by  the  constitution  of  the  German 
empire,  bearing  date  the  16th  of  April 
1871,  the  land  forces  of  all  the  states 
form  a  united  army  under  the  command 
of  the  emperor.  The  German  army  thus 
includes  the  contingents  of  Prussia  (with 
Hanover),  Bavaria,  Saxony,  Wiirtember^ 
Baden,  and  a  number  of  other  states. 

The  military  system  of  the  German 
empire  is  as  follows,  and  it  will  be 
remarked  how  closely  the  French  system 
resembles  it.    (  Vide  French  Army.) 

Every  man  is  liable  to  military  servkt^ 
and  must  render  such  service  personally, 
neither  substitutes  nor  purchase  of  ex* 
emption  being  allowed.  There  are,  how* 
ever,  certain  social  exemptions  made, 
such  as  for  sons  of  widows,  supports  el 
families,  &c.  The  number  of  recruits 
annually  raised  is  about  143,000  mai| 
and  the  peace  strength  of  the  army  if 
fixed  at  401,659  men  (one-year  volun- 
teers not  included),  or  about  1  per  cent. 
of  the  population.  The  age  of  conscription 
is  21 ;  the  period  of  military  service  Ss 
12  years,  divided  into  three  portions  of 
3,  4,  and  5  years ;  3  years  are  pasnd 
by  the  conscript  in  a  regular  regiment, 
the  next  4  years  (on  furlough)  in  the 
reserve,  and  the  flnal  period  of  5  years  in 
the  Landwehr  or  second  reserve  of  Us 
district.  This  brings  the  soldier  to  abont 
32  years  of  age.  After  this,  he  is  in- 
corporated in  the  Landstumi,  or  service 
for  home  defence  in  case  of  war.  Every 
young  man  can  be  called  up  3  yean 
in  succession;  those  who  are  exempted 
in  their  third  year  are  passed  into  the 
Ersatz' Reserve,  and  are  free  from  mill* 
tary  service,  but  can  be  called  npon  ii 
time  of  war. 

In  order  that  civil  professions  may 
not  be  affected  by  military  ezigend«i» 
youths  of  good  character  and  ednoatioB, 
and  who  have  taken  university  or  college 
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degrees,  can  qualify  themselves  for  one 
y^ir'a  serrice.  These  einj&hrigen  Drei' 
wUUgan  (one-jear  rolunteers)  have  to 
proride  themselres  with  eyerything, 
TUL  their  accoutrements,  equipment,  and 
horse,  if  in  the  cavalrj. 

The  regiments  of  the  regular  army 
during  peace  time  are,  on  the  breaking 
out  of  war,  raised  to  double  their  number 
by  recalling  an  equal  number  of  men 
from  the  resertre,  and  each  reserve  man, 
so  recalled,  returns  not  merely  to  the 
same  battalion,  but  even  to  the  very 
company  in  which  he  had  passed  the 
first  years  of  his  military  life. 

The  Landwehr  battalion  is  the  basis  of 
the  local  organisation,  both  for  recruit- 
ing and  mobilisation.  In  peace  time, 
these  battalions  exist  only  in  cadres. 

By  this  system  Germany  can  easily 
place  in  the  field  an  aroiy  of  1,350,000 
men,  not  including  the  lAmdstvrm,  and 
has  now  (1875)  a  peace  establishment  of 
438,000  voted  for  7  years,  including 
officers  and  volunteers,  with  a  budget  of 
£16,000,000. 

l^e  derman  army  is  organised  on  the 
territorial  system,  and  divided  into  18 
army  corps,  of  which  13  are  furnished  by 
Pmasia,  including  the  contingents  fur- 
■ished  by  Hanover,  Schleswig-Holstein, 
and  the  minor  states  annexed  to  Prussia 
in  1866 ;  2  by  Bavaria,  1  by  Saxony,  1 
by  W&rtemberg,  and  1  by  Baden  and 
the  contingent  of  Alsace-Lorraine.  Each 
eorfm  Sarmie  has  a  district,  which  is 
fbzined  by  the  province  within  which 
it  is  raised,  recruited,  and  stationed. 
These  corps  districts  are  subdivided  into 
diTisions  and  brigades,  and  these  again 
into  Landvoehr  battalion  districts.  Dis- 
tricts are  further  subdivided  into  com- 
pany districts,  of  which  there  are  from 
3  to  6  to  each  battalion.  The  corps 
^tarm/ib  of  the  guard  and  the  one  fur- 
nished by  Saxony  consist  of  2  infantry 
divisions  and  1  of  cavalry.  The  others 
hare  two  divisions,  except  the  11th, 
which  has  3.  Each  division  has 
2  infantry  brigades  and  1  of  cavalry. 
"Hie  Saxon  and  the  12th  corps  have  2 
br^^es  of  infantry ;  the  cavalry  of  the 
gnaid  has  3,  the  Saxon  and  the  15th 
corps  2  brigades  of  cavalry  each. 

udcpendently  of  these  divisions,  each 
cofps  possesses  lor  2  battalions  of  riBes  j 


(the  guards  1  of  rifle  and  1  of  sharp- 
shooters, and  the  Bavarian  army  10 
battalions  of  rifles),  1  regiment  of  fleld 
artillery,  1  regiment  or  battalion  of  foot 
artillery,  1  battalion  of  pioneers,  and  1 
of  military  train,  as  well  as  1  battalion 
Eiappen  troops,  1  of  instruction,  1  of 
gendarmeriey  belonging  to  the  stafl*  or 
permanent  army. 

There  are  74  brigades  of  infantry ;  each 
brigade  is  composed  of  2  regiments  of 
the  line,  and  2  of  the  Landwehr,  giving 
a  total  of  148  regiments  of  the  line. 

A  regiment  on  war  footing  has  60 
ofHcers,  3000  men,  73  non-combatants, 
with  105  horses  and  19  wagons. 

The  regiments  of  infantry  consist  of 

3  battalions,  the  third  one  being  fusiliers. 
Each  battalion  has  4  companies,  and  has 
a  peace  strength  of  552  of  all  ranks,  and 
a  war  strength  of  1022. 

Besides  these  fleld  battalions,  a  fourth 
or  depot  battalion,  1240  strong,  is  formed 
on  mobilisation. 

The  rifles  and  sharpshooters  {Jager 
and  Schutzen)  are  not  organised  in 
regiments,  but  form  independent  bat- 
talions. They  are  recruited  from  picked 
men,  chosen  throughout  the  army  corps 
district. 

The  cavalry  of  the  German  army  is 
divided  into  38  brigades;  1  brigade  is 
composed  of  4  regiments,  15  of  3,  and 
the  22  others  of  2  regiments,  giving  a 
total  of  93  regiments — 12  of  cuirassiers 
(including  those  of  the  guard),  34  of 
drxgoons,  18  of  hussars,  25  of  lancers, 
and  4  Saxon  regiments. 

In  peace  time  these  regiments  consist 
of  5  squadrons,  of  4  officers  and  135 
men  each ;  in  war  time  they  take  the 
field  with  4  squadrons  of  150  each,  while 
a  fltth  remains  behind  to  form  the  dejiot. 

The  brigades  of  field  artillery  are 
generally  composed  each  of  2  regiments, 
of  which  1  is  composed  of  2  sections  of 

4  batteries,  forming  the  division  artil- 
lery ;  and  the  other,  consisting  of  2  sec- 
tions of  3  batteries,  and  1  section  of 
horse  artillery  of  3  batteries,  forming 
the  artillery  of  the  corps  (Tarm^e.  Each 
battery  has  4  guns. 

The   foot    artillery   brigade    is,   with 
few  exceptions,  composed  o{  ^  W\A,«\\ota 
of  4  companies  each  •,  to  t\vese  "m\v.«\.  \i^ 
added  1  company  of  mstrMctoT*  ior  Wv^ 
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school  of  gunnery,  and   1  compapy  for 
laboratory  purposes. 

The  battalions  of  pioneers  have  each 
4  companies — 1  of  pontoons,  2  of  sappers, 
and  1  of  miners.  The  Etappen  battalion, 
which  is  under  the  direct  command  of 
the  chief  of  the  staff,  has  also  4  companies. 
The  peace  establishment  of  each  com- 
pany is  146  men,  but  on  the  war  foot- 
ing it  is  increased  to  218  men.  Further, 
there  is  1  railway  battalion,  and  13  sec- 
tions of  field  telegraph.  (  Vide  Railway.) 
The  train  is  a  mere  skeleton  on  a  peace 
footing,  and  has  37  companies  with  a 
strength  of  5049,  which  amounts  to 
nearly  49,000  men  when  it  takes  the  field. 
The  German  artillery  is  armed  with 
B.L.K.  guns  of  cast  steel  (Krupp's 
system);  the  field  batteries  have  8*8-c. 
guns,  and  throw  shrapnel  weighing  ]7*9 
lbs.;  the  horse  artillery  have  7'85-c. 
guns,  throwing  the  same  nature  of  shell, 
weighing  12*2  lbs. 

On  war  being  declared,  the  diflferent 
corps  (Tarm^e  are  formed  into  armies; 
and  to  obtain  the  necessary  strength  to 
place  them  on  a  war  footing,  the  govern- 
ment calls  under  the  colours  the  yearly 
contingent  of  conscripts,  the  reserves, 
and  the  men  of  the  Lnndwehr,  The 
whole  army  is  then  divided  into  (1)  field, 
(2)  depot,  and  (3)  garrison  troops. 

The  field  troops  of  a  corps  d^arm^e 
comprise : — 

(a)  Two  divisions  of  infantry,  each 
having  1  regiment  of  cavalry  and  1 
detachment  of  artillery  (24  guns). 
(6)  The  artillery  of  the  corps  darm^j 
of  1  regiment  of  field  artillery, 
of  6  field  batteries  and  2  horse 
artillery  batteries. 

(c)  Three   independent    companies    of 

pioneers. 

(d)  Sections  of  columns^  viz. :  1 0 
columns  of  ammunition,  3  of 
pontoons  and  train,  5  of  pro- 
visions, 3  sanitary  detachments, 
1  remount  depot,  1  column  of 
field  batteries,  5  columns  of  land 
transport,  12  ambulances,  the 
intendUince  (commissariat),  field 
post,  &c. 

The     othef    cavalry    regiments,     not 

attached  to  the  different   divisions,    are 

formed  into  cavalry  divisions   of  2  and 

3  brigades    and    3    batteries   of  horse 


artillery.  These  divisions  are  under  the 
immediate  command  of  the  general-in^ 
chief. 

The  army  is  commanded  by  the 
emperor,  with  a  war  minister,  and  a 
chief  of  the  staff  under  him.  The 
war  department  is  divided  into  three 
principal  offices  as  follows : — 

1.  Central  office,  including  the  mink- 

terial  one. 

2.  General    war     department,    com* 

prising  organisation,  mobilisatioB, 
quartering,  training;  strategicil 
and  purely  military  questions. 

3.  Military  finance  department:  pay, 

clothing,  equipment,  and  suppij. 
The  great  general  staff  of  the  German 
army  is  thus  divided  : — 

1.  Central     bureau :     general    cpnt- 

spondence  and  direction  of  all  the 
other  sections. 

2.  Three  sections ;  collect  all  availaUc 

and  latest  information  concerning 
European  armies,  &c.,  each  aeo- 
tion  having  a  certain  number  of 
countries  under  its  charge. 

3.  Railway  section  {vide  Railways). 

4.  Military  history  section:  historical 

records,  histories  of  great  wan, 
annals,  &c. 

5.  Geographical  statistical  section,  con- 

nected with  the  topographical 
section :  topography  and  statistkB 
of  foreign  nations;  statistics  of 
Germany. 

6.  Topographical  and  land  triangula- 

tion :  survey  (land  and  cadastral^ 
with  special  regard  to  militarf 
requirements. 

7.  Intelligence  office  (vide  Intelligeiioi 

Department). 

8.  Map  room  :  store  room  for  origiiMJ 

surveys,  maps  for  distribntion. 
There  are  61  officers  on  the  general 
staff  at  Berlin,  and  they  are  dirided  into 
two  classes : — 

1.  Active  staff,  liable  to  serve  witk 
corps  and  divisions  in  their  ton, 
and 

2.  The  Neben-Mat,  or  accessory  esta- 
blishment, consisting  of  from  90 
to  40  officers  noted  for  special 
acquirements,  but  who  do  not  be- 
long to  the  first  division. 

There  are  besides  113  employ^  such 
as  re^istrars^  draughtsmen,  &c 
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Bavaria  and  other  Q«rmaa  states  have 
similar  establishments,  under  the  super- 
Tision  of  the  great  general  staff  at  Berlin. 

The  mode  of  officering  the  German 
army  is  in  two  ways  : —  j 

1.  By  candidates  passing  the  required 
examination  in  general  subjects,  serving 
a  short  time  in  the  ranks  or  otherwise 
as  non-commissioned  officers,  and  quali- 
fying in  the  theoretical  knowledge  of! 
their  profession  after  a  nine  months' 
obnrse  of  study  at  the  KriegsschtUe,  or 
school  of  war. 

2.  By  passing  the  latter  examination 
direct    from  a  special  superior  class  of  j 
the  corps  of  cadets. 

There  is  no  examination  for  promotion 
to  any  commissioned  rank  in  the  army, 
promotion  being  obtained  by  relative 
merit.  Men  of  ability  are  noticed  by  j 
those  in  authority  and  promoted ;  those 
of  inferior  capacity  are  kept  in  the  back- 
ground.    (  Vide  Appendix  C.) 

OeinnaiL  Chm,  vide  Erupp  Gun. 

Ghnxrie — ^An  Indian  term ;  a  circular 
plate  of  gun-metal,  issued  to  troops  in 
India,  in  the  proportion  of  one  per  regi- 
ment, for  the  purpose  of  striking  the 
hours.  This  kind  of  plate  is  made  up  in 
the  country. 

Gimbal — ^A    mechanical     contrivance 
for  keeping  a  suspended   body  vertical, 
whatever  be  the  derangements  to  which 
the  points  of  suspension  are  liable.     It 
consists  of  two  brass  rings  which  move 
within  one  another,  each  perpendicularly 
to  its  plane  about  two  axes,  placed  at 
right  angles  to  each  other. 
'  Gimlet — ^A  fluted  tool,  which  termi- 
iiatas  in  a  sharp  worm  or  screw,  begin- 
ning as  a  point,  and  extending  to  the  full 
diameter  of  the  tool,  which  is  drawn  by 
the  screw  into  the  wood.     The  principal 
part   of    the    cutting  is    done    by   the 
aagnlar  comer  intermediate  between  the 
worm  and  shell,  which  acts  much  like 
the  anger.      The  gimlet  is  worked  until 
the  shell  is  full  of  wood,  when  it  is  un- 
wound and  withdrawn  to  empty  it. 

Qixder — ^The  longitudinal  beam  in  a 
floor.  Girders  are  the  chief  supports  of 
a  ground  floor;  their  depth  is  often 
limited  by  the  size  of  the  timber,  but 
not  always  so.  Girders  of  wrought  and 
cast  iron  are  now  extensively  used  in  the 
ccoatmction  of  bridges,  to  girt  railroads. 


canab,   &c.,  and  many  of  them  are  of 
considerable  span. 

Girth — A  band  or  strap  made  of  web 
passing  round  the  belly  of  a  horse  or 
other  animal,  to  keep  the  saddle  in  its 
place.  There  is  a  girth  known  as  the 
Australian  girth,  which  is  made  of  a 
network  of  hide  or  cord.  It  is  very 
much  approved  of  in  the  German  army, 
and  has  been  adopted  by  the  cavalry  of 
that  nation.  It  never  gets  saturated 
with  sweat,  and  is  therefore  less  likely 
to  get  stiff  and  hard,  and  henre  causes 
fewer  girth  galls. 

The  term  girth  is  also  used  with  re- 
ference to  the  circumference  of  timber, 
&c. 

CUsarme  —  A  very  ancient  weapon, 
formed,  it  is  stated,  with  a  lance  and  a 
hook  on  one  side  of  it,  both  to  unhorse 
the  rider  and  wound  him  also,  and  to 
leave  him  exposed  to  attack  by  sword. 

Glads — In  a  fortification,  the  parapet 
of  the  covered  way  extended  in  a  long 
slope  to  meet  the  natural  surface  of  the 
ground,  so  that  every  part  of  it  shall  be 
swept  by  the  Are  of  the  ramparts. 

Glanders — A  disease  to  which  horses 
are  subject.     Mayhew,  *  On  the  Horse,* 
states  that  it  is  **  brought  on  by  stimu- 
lating food,  combined    with   exhausting 
labour;  damp  and  want   of  ventilation 
will  also  produce  it.     The  disease  termed 
farcy  is  glanders,  only  modified  by  the 
cause   that  originates   it.      Glanders   is 
the  more  vigorous  form  of  the  disorder, 
farcy  is   the   slow  type   fastening  upon 
general  debility.     The  disease  is  highly 
contagious ;  and  though  a  stable  may  be 
perfectly  clean,  yet  this  poison  may  have 
been  lodged  there  by  the  last  inhabitants  ; 
I  it  is  not  only  contagious  to  horses  but 
equally   dangerous    to    men.      Running 
from  the  nose   indicates  very  often  the 
setting  in  of  the  disease,  but  the  follow- 
ing signs  appear  when  glanders   exist : 
a   staring   coat,   bad   appetite,  and    the 
pulse  is  quickened,  and  soon  afterwards 
a  slight  discharge  from  one  nostril ;  this 
is  followed  by   one  of  the   sympathetic 
glands,  on   the  same  side  as  the  moist 
nostril,  altering  its  character.     The  next 
change  that  takes  place  is  the  disappear- 
ance of  the  transparent  fluid  ftoTH  \.\v^ 
nose,  which  is  succeeded  "by  a  i\v\.V  «.\.-tfe«Bi 
of  nnwholesome  pus.    "W\ieii  \,\ift  \Jti\t^ 
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stage  is  witnessed,  the  disease  is  rapidly 
harrying  to  its  termination.  The  mem- 
brane of  the  nose  changes  to  a  dull 
leaden  colour  ;  the  margin  of  the  nostrils 
becomes  dropsical,  and  every  breath  is 
drawn  with  difficulty.  The  defluxion 
exhibits  discoloration ;  scabs,  masses  of 
bone,  or  pieces  of  membrane,  mingled 
with  patches  of  blood,  next  make  their 
appearance ;  and  the  internal  parts  are 
evidently  being  broken  up  by  the  viru- 
lence of  the  disorder.  It  is  an  incurable 
disease,  and  the  horse  should  be  shot  at 
once." 

When  farcy,  glanders,  or  other  in- 
fectious diseases  have  shown  themselves 
amongst  artillery  or  cavalry  horses,  the 
animals  so  attacked  should  be  removed 
from  the  rest  of  the  horses,  and  those 
free  of  disease  be  frequently  and  carefully 
examined,  under  the  orders  of  the  com- 
manding officer,  with  the  view  of  detect- 
ing the  slightest  approach  of  the  pre- 
vailing sickness. 

Glaring — A  process  to  which  gun- 
powder is  subjected ;  it  adds  somewhat 
to  its  durability  and  to  its  density,  and 
by  reducing  the  grains  to  nearly  the 
same  size  gives  uniformity  of  range, 
combustion  being  more  Equalised ;  powder 
also,  by  being  glazed,  stores  and  traveb 
better.  The  process  of  glazing  follows 
that  of  dusting.  The  barrels  used  in 
the  operation  contain  about  400  lbs.  of 
powder,  and  make  from  32  to  38  revolu- 
tions in  the  minute.  The  time  expended 
in  glazing  depends  upon  the  -nature  of 
the  powder.  A  little  graphite  is  some- 
times placed  in  each  barrel  to  assist  in 
giving  a  polish  to  the  grain.  It  was 
found  in  the  Indian  factory  at  Ishapore 
that  the  mere  friction  of  the  grains 
against  each  other  did  not  impart  a  high 
glaze  without  the  aid  of  graphite. 

Globe  of  Cknnprenioii,  vide  Compres- 
sion, Globe  of. 

Glue — An  impure  desiccated  gelatine, 
procured  from  various  sources,  such  as 
the  scraps  of  ox  and  other  thick  hides, 
the  de'bris  of  tanyards,  the  tendons  and 
intestines  of  many  animals,  rabbit  skins 
deprived  of  their  fur,  scraps  of  parch- 
ment, old  gloves,  and  many  other  ap- 
parently worse  than  useless  matters,  all 
contributing  their  quota  in  the  manu- 
facture  of  **  glue,**   Glue  is  an  invaluable 


substance  in  fixing  together  all  kinds 
of  woodwork. 

There  are  several  kinds  of  glue,  sudi 
as  liquid  glue,  marine  glue^  and  numOi  ghe. 

Liquid  glue  is  a  useful  cement;  it 
withstands  damp  much  better  than  the 
common  glue.  It  is  prepared  as  follows : 
Dissolve  one  ounce  of  borax  in  a  {nnt  of 
boiling  water  with  two  ounces  of  shel- 
lac,  and  boil  in  a  covered  vessel  until  the 
lac  is  dissolved. 

Marine  glue,  that  known  as  Jefferj's 
patented  marine  glue,  is  a  compound  of 
india-rubber,  shellac,  and  coal-tar  or 
naphtha.  It  is  remarkable  for  its  great 
strength.  The  colour  of  this  glue,  how- 
ever, unfortunately  prevents  its  being 
much  used.  The  interior  of  diaphragm 
shells  is  coated  with  it,  so  as  to  fill  up 
any  interstices  which  there  may  be 
between  the  diaphragm  and  the  socket. 
This  glue  also  prevents  the  sheU  deterie* 
rating  from  rust. 

Mouth  glue  is  used  for  uniting  papers 
and  for  gluing  down  paper  to  plan  or 
drawing  boards.  It  is  made  by  dissolving 
pure  glue  with  the  aid  of  heat,  such  as 
parchment  glue  or  gelatine,  with  about 
one  quarter  or  one-third  of  its  weight 
of  coarse  brown  sugar,  in  as  small  a 
quantity  of  boiling  water  as  possible. 
This,  when  perfectly  liquid,  should  be 
cast  into  thin  cakes  on  a  flat  surfkoe  ver$ 
slightly  oiled,  and,  as  it  cools,  cut  up  late 
pieces  of  a  convenient  size. 

Gljraeylina — An  explosive  rabsianee 
composed  of  gun-cotton  and  nitroglyoe* 
rine,  invented  by  Mr.  F.  Abel,  F.R.S. 

Gnomon  —  The  hand  of  a  snn-dUaL 
Lardner  gives  the  following  ezplanatiflB 
of  its  use : — *'  It  is  placed  at  such  an  in* 
clination  with  the  plate  of  the  dial  tbat, 
when  properly  set,  the  gnomon  will  be 
directed  to  the  north  pole  of  the  heavenly 
and  its  shadow  will  fall  upon  the  same 
lines  of  the  dial  at  the  same  hours,  what- 
ever be  the  season  of  the  year,  that  is, 
for  one  particular  latitude,  but  dials 
must  be  differently  constructed  for  plaets 
which  have  different  latitudes.  It  is 
shown  in  astronomy  that  the  elevatioi 
of  the  celestial  pole  is  equal  to  the  lati- 
tude of  the  place,  and,  consequently,  the 
inclination  of  the  gnomon  of  a  snnHiial 
must  be  also  equal  to  the  latitude  of  the 
place  where  the  dial  is  inteaded  to  be 
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aet.  It  follows,  therefore,  that  a  dial 
constructed  for  London  would  not  be 
suitable  for  Edinburgh." 

GolothM,  Leather — ^Are  lar^e,  loose, 
nntanned  leather  boots,  the  high,  sides  of 
which  extend  a  considerable  distance  up 
the  calf  of  the  leg.  They  are  intended 
to  be  worn  in  magazines,  powder-houses, 
and  buildings  containing  combustible 
stores,  and  are  made  of  different  sizes 
suitable  to  cover  the  ordinary  shoe  or 
boot,  and  must  be  put  on  before  entering 
any  of  the  above  buildings. 

OoliiiLdanie  (Persian,  gol,  a  ball,  and 
andakhtiM,  to  throw) — An  Indian  term 
Ibr  an  artilleryman. 

Gknner  Chamber — A  conical  chamber 
which  is  joined  to  the  cylinder  of  the 
bore  by  a  portion  of  a  spherical  surface. 
It  is  so  called  from  the  French  officer 
who  invented  it,  and  has  been  applied, 
since  the  year  1820,  to  all  S.B.  guns, 
howitzers,  and  mortars. 

Ckmfuioiif  or  OonfUon — One  of  the 
arms  used  by  the  Normans  in  the  eleventh 
century.  It  was  a  spear,  sometimes 
ornamented  with  a  small  flag,  fixed  just 
below  the  metal  point,  and  similar  to  our 
present  lance. 

ChMNUeondiiet  Badges — Marks  of  dis- 
tinction for  good  conduct,  which  are 
bestowed  upon  soldiers.  Each  badge 
carries  with  it  a  reward  of  a  penny  a 
day.  The  badges  are  worn  by  soldiers 
below  the  elbow,  with  the  points  up. 

Oood-eondiict  Pay — A  reward  of  ad- 
ditional pay  to  corporals  and  private 
soldiers  for  good  conduct.  It  is  granted 
under  the  following  circumstances.  A 
soldier  whose  name  does  not  appear  in 
the  regimental  defaulter  book  for  at  least 
two  years  preceding  his  claim  receives — 

After    2  years,  Id.  per  diem,  with  one 

good-conduct  badge ; 
After    6  years,  2d.  per  diem,  with  an 

additional  badge  for  each  penny ; 
After  12  years    ..      ..     3d.  per  diem; 
lo       ,,      .*      ••     ^u. 

Ao        „        ••        ••      uu. 

28       .,      ..      ••     6d. 
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A  soldier  of  16  and  less  than  18  years' 
serrioe,  and  whose  name  has  not  been 
entered  in  the  regimental  defaulter 
book  for  14  years,  next  preceding  the 
4ata  at  which  he  sbaJJ  become  eotitled 


thereto,  shall  receive  the  rate  granted 
by  article  911  of  the' warrant,  after  18 
years'  service,  on  completion  of  such  14 
years'  continuous  good  conduct :  and  shall 
receive  the  rate  attached  to  23  and  28 
years  after  21  and  26  Tears  respectively. 

The  warrant  further  states  that  a 
soldier  shall  not  be  advanced  to  a  higher 
rate  of  good-conduct  pay  unless  he  shall 
have  been  in  the  uninterrupted  receipt 
of  the  next  lower  rate  for  the  2  years 
immediately  preceding  his  claim.  But 
this  condition  shall  not  apply  to  the 
accelerated  rates  specified  in  article  914. 

Non-commissioned  officers  do  not  re- 
ceive good-conduct  pay,  but  receive 
instead  2d.  a  day  as  an  increase  to  their 
regular  pay.  They  receive,  as  well, 
rewards  for  distinguished  or  meritorious 
services,  annuities  and  medals,  either 
while  serving  or  after  discharge. 

A  warrant,  dated  May  29,  1875,  has 
been  issued  by  the  Secretary  of  War, 
revising  the  regulations  contained  in 
the  warrant  of  December  27,  1870, 
relative  to  the  forfeiture  of  the  service 
of  soldiers,  and  to  amend  in  certain 
respects  the  regulations  relative  to  good- 
conduct  pay.     (Vide  Appendix  J.) 

Oood-aervice  Pension — ^An  annuity  of 
£100  a  year,  given  to  general  or  field 
officers  as  a  reward  for  distinguished  or 
good  service.  Only  a  certain  number  of 
annuities  is  granted.  This  reward  is  held 
either  for  life  or  until  ad  officer  succeeds 
to  his  colonel's  allowance. 

Gorg^e — The  gorge  of  a  work  is  a  line 
joining  its  inner  extremities.  An  en- 
trance in  the  rear  of  a  fortified  work, 
such  as  a  bastion,  redan,  &c.,  is  also 
called  a  gorge. 

Gorget  (Italian,  gorgtera,  a  throat) — 
A  certain  piece  of  ancient  armour  worn 
for  the  protection  of  the  neck.  It 
ceased  to  be  worn,  like  other  articles  of 
body  armour,  during  the  reign  of  Queen 
Anne. 

Governor  —  One  who  governs.  An 
official  invested  by  the  sovereign  with 
the  chief  power  of  a  province,  in  which 
he  is  placed  to  represent  the  British 
government.  In  questions  beyond  his 
authority  he  has  to  refer  to  the  Secre- 
tary of  State  for  the  Colonies.  TVvb 
governors  of  the  miuox  ^Ye&\^^tkK^\«&  c^i 
India  refer  such  que&Uoii&  ^V\c^  \}ti«3 
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have  not  the  power  themselves  to  settle 
to  the  governor-general  of  that  country, 
or  to  the  Secretary  of  State  for  India.  In 
some  of  the  colonies  the  governor  is 
commander-in-chief  as  well. 

Ch>vemor  of  an  Engine— As  described 
in  Baker's  *  Elements  of  Mechanism,*  "  is 
one  of  the  most  important  regulators  of 
a  steam-engine ;  it  consists  of  a  series  of 
jointed  rods,  which  play  upon  a  vertical 
spindle,  having  at  the  extreme  points  of 
the  rods  two  balls.  It  is  connected  with 
the  throttle  valve  of  the  steam-engine 
by  a  lever,  and  the  proportion  and  posi- 
tion of  the  rods  are  so  adjusted  that 
when  the  balls  descend  to  their  lowest 
position,  the  throttle  valve  opens,  and 
when  they  separate,  it  becomes  gradually 
closed.  A  grooved  wheel,  or  oftener  a 
toothed  pinion,  is  fixed  upon  the  axle  of 
the  spindle,  which  receives  its  motion 
from  any  convenient  part  of  the  machi- 
nery. Suppose  then  the  load  of  the  engine 
to  be  suddenly  diminished,  or  the  force 
of  the  steam  increased,  then  a  momentary 
augmentation  of  speed  will  take  place  in 
the  piston,  and,  consequently,  an  increased 
velocity  will  be  imparted  to  the  wheel 
and  balls  of  the  governor;  these  balls 
will,  therefore,  fly  further  from  the 
spindle,  the  fork  will  be  drawn  down, 
the  throttle  valve  partially  closed,  and 
the  supply  of  steam  to  the  cylinder 
diminished,  if,  on  the  contrary,  the 
load  of  the  engine  be  increased,  or  the 
force  of  the  steam  diminished,  the  speed 
of  the  piston  will  be  momentarily  slack- 
ened, the  velocity  of  the  wheel  diminished, 
the  balls  will  descend  and  approach  the 
spindle,  the  fork  will  be  raised,  and  the 
valve  be  partially  opened.  In  this  man- 
ner the  governor  has  the  effect  of  admit- 
ting at  all  times  to  the  cylinder  just  that 
portion  of  steam  that  is  necessary  to  give  ; 
the  piston  its  proper  speed,  the  quantity 
being  always  proportioned  to  the  load  of 
the  engine." 

Ctovemor-Gtoneral  of  India— The  chief 
executive  officer  of  that  dependency, 
having  also  the  rank  and  position  of  a 
viceroy.  He  is  appointed  by  the  crown 
for  a  period  of  five  years,  which,  how- 
ever, can  be  extended.  The  governor- 
general  is  subject  in  all  matters  of  mo- 
ment  to  the  control  of  the  crown,  through 
t/i0  Secretary  of  State  for  India.    He  is 


assisted  by  an  executive  council,  com- 
posed of  six  members,  should  he  see  the 
necessity  of  so  many,  viz.  two  civilians,  a 
law  and  financial  member,  a  military 
member,-  and  a  member  of  public  works. 
All  acts  of  the  government  are  performed 
in  the  name  of  the  governor-general  **  in 
council ;"  not  that  he  is  necessarily  bound 
to  the  majority  of  his  council,  as  he  can 
dissent  altogether  from  their  opinion,  and 
act  accordingly,  if  he  thinks  fit. 

The  above  members,  with  the  addition 
of  a  civilian  from  Madras  and  Bombay,  a 
few  non-ofHcial  members  selected  from 
the  European  commercial  community, 
and  one  or  two  native  noblemen,  consti- 
tute the  supreme  legislative  council 
for  making  laws  and  regulations.  But 
the  governor-general  has  the  power  of 
making  rules  and  regulations,  on  an 
emergency,  with  reduced  numbers  of  his 
council. 

Grade — A  degree  of  rank,  in  order  or 
dignity,  civil,  military,  or  ecclesiastical. 

Gradient — A  term  indicative  of  the 
proportionate  ascent  or  descent  of  the 
several  planes  upon  a  railway ;  thus,  an 
inclined  plane,  4  miles  long,  with  a  total 
fall  of  36  feet,  is  described  as  having  a 
gradient  of  1  in  587,  or  9  feet  per  mile. 

Graduate,  To — To  mark  anything  in 
degrees  of  equal  parts,  as  distinguished 
from  the  division  into  inches,  or  other 
certain  and  determinate  measurements. 
Hence,  in  graduating  an  instrument,  the 
length  of  the  degree  is  in  proportion  to 
the  size  of  the  instrument ;  but  a  mea- 
surement in  inches,  &c.  has  no  reference 
to  the  length  of  the  scale  employed. 

Gram  {Cicer  arietinum)  —  A  name 
given  in  Oriental  commerce  to  the  pro- 
duce of  two  leguminous  plants  cultirated 
in  India,  and  chiefly  used  for  feeding 
horses,  bullocks,  &c. 

Granulating  —  An  operation  in  the 
manufacture  of  gunpowder  which  follows 
the  process  of  "  pressing "  the  cake, 
whereby  it  becomes  reduced  to  grains  of 
different  sizes,  according  to  the  sieves 
used.  The  reduction  of  the  press  cake 
into  the  form  of  grains  is  effected  hj 
means  of  toothed  rollers  (three  pairs  of 
different  degrees  of  fineness  being  usedX 
the  cake  passing  between  each  pair  of 
rollers,  under  which  is  a  screen  oorered 
vfith  a  certain-sized  meeh  wire;  in  ad- 
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dition  to  these  screens,  as  in  the  Waltham 
Abbey  granulating  machine,  there  are 
three  oblong  sieves  covered  with  different- 
sized  wire,  and  Cypnis  cloth,  respectively, 
fixed  under  and  parallel  to  each  other, 
running  at  an  incline  just  below  the  three 
pairs  of  rollers.  This  arrangement  per- 
mits of  the  powder  being  dusted,  as  well 
as  granulated,  by  the  same  machine. 

drape  Shot — A  species  of  projectile 
which,  under  the  name  of  quilted  grape, 
was  in  general  use  before  the  introduc- 
tion of  case  shot  {q.  v.).  The  pattern  now 
in  the  service  is  known  as  Cain's  pattern, 
which  consists  of  sand  shot,  arranged 
in  three  tiers,  by  means  of  three  cast- 
iron  circular  plates,  and  a  bottom  plate 
of  wrought  iron ;  the  whole  is  secured 
firmly  together  by  means  of  a  wrought- 
iron  pin,  which  passes  through  the  centre 
of  the  plates.  The  number  of  shot  in 
each  tier  varies  from  three  to  five,  ac- 
cording to  the  nature  of  gun  for  which 
the  grape  shot  is  intended.  The  advan- 
tage of  grape  over  quilted  shot  is  that  it 
stows  better,  is  more  easily  put  together, 
and  more  durable,  and  the  effect  is  con- 
sidered to  be  greater.  In  the  attack  and 
defence  of  works  it  would  still  be  used 
from  smooth-bore  guns,  and  is  effective 
up  to '600  yards. 

Graphite  —  Commonly  called  black- 
Irad,  IS  described  in  Abel  and  Blozom's 
*  Handbook  of  Chemistry '  as  another 
crystalline  modification  of  carbon,  very 
difierent  in  appearance  and  physical  pro- 
perties to  the  diamond.  It  is  found  in 
Cnmberland,  Siberia,  Ceylon,  in  Germany 
and  France,  and  in  North  and  South 
America.  Graphite  is  a  very  good  con- 
doctor  of  electricity ;  like  the  diamond 
it  is  unalterable  by  heat.  It  may  be 
prepared  artificially  by  bringing  an  ex- 
cess of  charcoal  in  contact  with  fused 
oast  iron ;  a  portion  of  the  carbon  dis- 
solves, and  separates  out  again  on  cool- 
ing in  large  scales.  It  is  used  sometimes, 
amongst  other  purposes,  in  glazing  gun- 
powder. 

Grapnel — ^A  small  anchor  of  several 
flukes,  used  in  mooring  boats  or  pontoons 
tor  military  bridges.  A  grapnel  having 
five  prongs  is  also  used  for  escalading  pur- 
poses, to  aid  the  assailants  in  effecting  an 
SBtry  into  the  place.  When  it  is  thus 
used,  it  is  thrown  over  an/ spot  where  it  / 


is  likely  to  anchor  itself.  A  2-inch  rope, 
60  feet  in  length,  is  attached  to  the 
shank. 

I     Orus-cutters— Natives   of  India   at- 
;  tached    to    the    artillery    and    cavalry 
branches  of  the  service  in  that  country, 
whose  sole  duty  is  to  collect  and  bring 
in  grass  daily  for  the  horses  of  their  regi- 
ment.    There  is  one  to  each  horse  or  oAe 
to  every  two  horses ;  the  latter  is  called  a 
jorawallah,  and  receives  the  pay  of  two 
men,  but  under  these  circumstances  he 
has  to  keep  a  pony,  and  bring  in  grass 
equal  to  the  load  of  two  men.     A  grass- 
cutter's  pay  is  from  8s.  to  10s.  a  month. 
'      Chratoities — In  the  army,  are  sums  of 
'  money  given  to  soldiers  under  the  fol- 
lowing circumstances  : — To    soldiers   on 
'  re-engagement,  that  is,  when  they  engage 
to  serve  on  for  a  longer  term  of  service ; 
I  to  soldiers  settling,  on  discharge,  in  the 
colonies ;  and  to  all  good-conduct  soldiers 
I  on  discharge.     This    latter    gratuity    is 
I  taken  from  a  fund  formed  of  the  fines 
imposed   upon  drunken  soldiers.     {Vide 
Appendix  J.) 

Oravimeter — An  instrument  for  ascer- 
taining the  specific  gravity  of  bodies,  solid 
or  liquid. 

Gravity — A  term  used  to  denote  that 

force  by  which  every  material  particle  is 

urged  towards  the  surface  of  the  earth 

as  soon  as  it  is  left  unsupported.      The 

'  intensity    of    the     force    of   gravity   is 

'  constant   at   the   same   place,   and   is   a 

I  uniform  force  which  accelerates  all  bodies 

I  equally. 

I      Gravity,  Centre  of — Is  explained  to  be 

'  "  that  point  in  bodies  through  which  the 

I  resultants  of  the  gravity  of  their  par- 

!  tides  pass.     A  line  drawn  in  the  vertical 

I  direction  jthrough  the  centre  of  gravity 

!  of  a  body  is  called  the  line  of  direction  of 

the  centre  of  gravity."     In  a  spherical 

shot  of  equal   density  throughout,    the 

centre  of  gravity  will  be  in  its  centre  of 

figure,  but  as  it  is  almost  impossible  to 

cast  solid  shot  of  perfect  sphericity  and 

density,  its  centre    of  gravity    will    be 

found  either  above,  below,  to  the  right  or 

left  of  its  centre  of  figure.     In  hollow 

spheres,  such  as  shells,  the  centre  of  gra* 

vity  is  an   imaginary  point  within  the 

cavity  of  the  shell.     In  irregular  €.^\«^^, 

the   centre  of  gravity   Bom«\.\in^%  i«)i\% 

without  the  dimenBioiis  oi  tYie  ^mA^  • 
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Qrsvity,  flpeoiflo— As  defined,  "  is  the 
relativo  gi'avity  uf  any  body  or  sub- 
staDce,  considered  with  regard  to  same 
otbei  bodf  whiuh  is  a»snmed  as  a  stand- 
ard   of  compHrisou,  which  etandard,  by 

from  time,  place,  or  other  oircnmstanees. 
One  cubio  foot  of  rain-water  weighs  ei- 
actly  1000  (avoirdapoia)  EagUab  Dances ; 
heaco  the  relative  ireights  o(  other  bodieJi 
it  eaiilf  rereired  to  this  Blnndard,  The 
following  table,  aboipjog  the  speciHc  grji- 
Tity  of  the  uDder-mentioned  solids  and 
liquids,  will  be  found  useful: — 

"Water 1 

Platiuuin  ..  ..        21-5 

Gold        19-5 

Mercury  .,  ,.        13-5 

Lead        U-45 

Silver 10-5 

Coppar 8-96 

Steel 
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,  applied  to 


petiTjIeum  oils.  The  iv 
railway  wheals  is  formed  of  ai  , 
small  portion  of  soda,  which  eSecti  an 
impei-fect  saponlficBtioa  aad  thus  pic- 
renta  a  too  rapid  eipenditare  of  the  mil- 
owing  to  the  heat  caused  by  the  rapid 
revolution  of  the  wheels.  Coeoa-nat  oil 
and  palm  oil  are  also  used  as  lubricants. 
In  the  Teterinary  art,  the  term  pease 
is  applied  to  a  complaint  which  hone* 
ibject  to,  the  treatment  of  which  U 


ily  powdered  di 
tiee  over  it,  give  physic  and  dinretica; 
when    pain   and   discharge   cease,   Apply 
'      's;  astringent  applications  are 

heu  the  legs  are  much  swulleu  ;   pn>- 


1,  rod 


Ro,.k  crystal  . . 
Window  glass  . , 
Sulphuric  acid    . . 

Wal         

Oil  of  turpentine 
Spirit  of  wine  (strong) 
Ether      

»  OiBEB. 

"Atmospheric  air 
Carbonic  acid      . . 

Nitrogen 


7'7 
7-2 


oiide 


0'967 


rogeu 


Oiaxtn^  Fira — When  the  trajectory  is 
low  and  nearly  parallel  to  the  ground, 
and  when  the  projectile  strikes  the  ob- 

leas  angle  than  10°,  this  is  termed  grasing 
fre. 

OtMW — A  lubricator  used  for  the  aile 
arms  and  wheels  of  gun  and  other 
riagas.   It  was  formerly  composed  of  equal 
parts  of  tallow  (mutton  lat)  and  t 


>  fallow 


■"Cut 


the  hair  close,  apply 
led  charcoal,  and  ptnS- 


a  food,  i 


ssiblc' 


OceA  Tire- 
cm  used  in  ancient  wars,  which  has  the 
power  of  burning  under  water.  It  u 
said  the  Greeks  were  the  lirst  to  ok  it. 
Its  power  appears  to  have  been  greatly 
eiaggerated.    It  is  supposed  that  the  fol- 

rssins  pulverised,  with  sulphur,  naphtha, 
camphor,  petroleum,  and  other  bitumi- 
Dous  substances.  The  Americans  used 
it  in  the  bombardment  of  Charleston 
as  prepared  by  Mr.  Levi  Short.  Hia  ' 
so-called  Greek  tire  cousiiited  of  two 
kinds,  one  of  which  was  a  dry  compihi 
aition,  the  other  liquid.  The  formet 
was  composed  of  saltpetre,  sulphur,  and 
lamp-black,  driven  into  a  little  iron  tube, 
about  3  inches  in  length,  and  i  inch  im 
diameter,  and  open  at  one  end.    Tbecom- 

its  centre   with  a  fine  hole,    and  tiumt 

the  open  end.  The  outside  of  the  tab* 
was  covered  vnth  pitch  with  the  abject 
of  creating  a  fame.  A  number  of  these 
tubes  were  placed  inside  a  shell  with  the 
bursting  charge,  which  was  ignited  by  a 
fujein  theordinarywny.  The  explosiom 
of  the  bursting  charge  opened  the  shell, 
and  ignited  the  little  tubes  of  "  Greek 
lire,"  which  were    thus  scattered  about 

The  liquid  kind  of  Greek  fire  was  com- 
posed chiefly  of  naphtha,  and  poured  isle 
the  shell  previons  to  being  diachar)red. 
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Chnea  Ghaig* — In  the  manufactiire 
of  gunpowder,  certain  processes  have  to 
be  carried  out,  the  primary  one  being 
that  of  "  mixing  the  ingredients  **  after 
thej  have  been  weighed  and  broaght  into 
contact  previous  to  being  incorporated. 
The  process  of  mixing  is  performed  by 
patting  the  composition  into  a  cylindrical 
gun-metal  or  copper  drum,  about  2  feet 
in  diameter,  with  an  axle  passing  through 
its  centre,  on  which  there  are  metal 
flyers  like  forks;  the  machinery  is  so 
arranged  that  the  flyers  and  drum  re- 
Tolve  in  opposite  directions,  at  a  rate  of 
about  100  revolutions  a  minute;  five 
minutes  is  long  enough  for  a  thorough 
mixture;  the  charge  is  then  drawn  off 
by  a  slip  into  a  canvas  bag  capable  of 
holding  a  50-lb.  charge,  which  is  tightly 
tied  and  removed  to  a  small  magazine  until 
required  for  the  incorporating  process. 
In  this  form  it  is  called  a  green  charge. 

Oraenwiflh,  S^sral  Naval  Ck>ll6ge  — 
This  college  was  founded  in  1873  for 
the  purpose  of  giving  naval  and  marine 
officers  greater  opportunities,  than  those 
held  out  by  the  naval  college  at  Ports- 
mouth, for  the  study  of  all  subjects,  theo- 
retical and  scientific,  bearing  upon  their 
profassion.  The  general  organisation  of 
the  college  is  as  follows:  a  flag-officer 
as  president,  assisted  by  a  post-captain  in 
matters  affecting  discipline,  &c.,  a  director 
of  studies,  and  a  staff  of  professors  on 
▼arioiia  subjects.  The  college  is  open  to 
naval  officers  from  the  rank  of  sub-lieu- 
tenant to  that  of  post-captain,  and  also 
to  officers  of  the  marine  artillery  and 
marine  light  infantry.  Two  officera  of 
the  royal  marine  artillery  and  six  of  the 
royal  marine  light  infantry,  below  the 
r^^ental  rank  of  lieutenant-colonel,  who 
have  been  embarked  for  not  less  than 
two  years,  may  be  admitted  annually  as 
fltndents.  They  are  examined  on  entry, 
and  may  remain  two  terms,  should  they 
satisfy  the  examiners  at  the  end  of  the 
first  term.  The  marine  officers,  after  pass- 
ing into  the  service,  are  kept  at  this  col- 
lie. They  receive  full  pay  and  Is.  6d. 
a  day  towiuds  mess  expenses.  Royal  ma- 
rine artillery  officers  remain  two  years 
(iwe.  18  working  months);  light  infantry 
pffioera  9  months,  and  are  required  to 
pass  an  examination  on  leaving  for  head- 
quarters. 


OretTM  —  Plate  armour  for  the  legs, 
worn  by  the  knights  of  old. 

OrenadM — As  explained  in  Captain 
Majendie's  *  Treatise  on  Ammunition,'  are 
small  shells  thrown  by  hand,  and  henoe 
termed  hand  grenades.  They  are  filled 
with  powder,  and  have  a  fuze  fixed  in 
them ;  they  are  of  two  sizes,  the  land 
service  or  3-pr.  and  the  sea  service  or 
6-pr.  hand  grenade.  The  former  are  used 
in  the  defence  of  places  against  assault, 
being  thrown  amongst  the  storming 
parties  in  the  ditch,  and  the  latter 
against  masses  of  men  attempting  to 
board,  or  under  any  other  such  circum- 
stances in  which  they  can  be  made  avail- 
able. They  are  also  fired  in  volleys  from 
mortars.  The  use  of  grenades  seems  to 
have  become  known  in  1594;  at  least 
they  were  then  invented,  and  were  first 
projected  from  hand  mortars.  They  gave 
the  name  in  France  to  the  troops  called 
grenadiers,  who  were  soldiers  trained  in 
the  art  of  throwing  hand  grenades  in  the 
attack  of  trenches,  or  in  the  covered 
way. 

Grenadier — ^This  name  was  originally 
given  to  soldiers  who  threw  grenades ; 
but  as  shown  in  Brande  and  Cox's  '  Dic- 
tionary,* it  was  afterwards  conferred  on 
certain  troops  of  the  line,  distinguished 
by  peculiarities  of  dress,  accoutrements, 
&c.  The  name  originated  with  the 
French,  and  subsequently  was  adopted 
in  all  the  armies  of  £urope.  Each  man 
of  the  grenadier  company  carried  gre- 
nades—  hence  the  name  —  besides  his 
matchlock.  It  was  in  1678  that  each 
grenadier  company  in  a  British  regiment 
was  armed  with  grenades,  but  in  Queen 
Anne's  reign  this  ceased  to  be  the  case. 
Generally  the  tallest  and  finest  men  were 
selected  for  the  grenadier  company,  who 
took  the  right  of  the  line.  It  is  not 
many  years  ago  since  there  was  a  grena- 
dier company  in  each  regiment  in  the 
English  army,  but  there  is  no  such  com- 
pany now,  and  the  name  of  grenadiers 
only  exists  with  the  Grenadier  Guards. 

Grenadier  Guards — ^The  first  regiment 
of  the  household  infantry,  and  the  senior  - 
regiment  of  infantry  in  the  army.     In 
1656,  under  the  auspices  of  Charles  II. 
when  an  exile  from  England,  and  reaVdvii^ 
in  Spanish    Flanders,  a  WlWe  \i«XkdL  cA 
Koyalifits,  as  they  were  texiiie^,  <^0TSi'^^yaft^ 
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for  the  most  part  of  Englishmen,  collected 
round  Charles'  standard,  and  formed  the 
first  nucleus  of  this  distinguished  regi- 
ment, the  colours  of  which  bear  the 
record  of  many  a  European  battle-field. 

Gripes — A  complaint  with  which 
horses  are  often  attacked;  the  remedy 
recommended  is  as  follows : — **  On  the 
horse  being  observed  to  be  in  pain,  he 
ghould  be  trotted  about  until  his  bowels 
are  emptied.  Should  this  fail,  he  must  be 
bled  to  the  extent  of  two  or  three  quarts, 
and  a  ball  composed  of  one  drachm  of 
gum  opium  and  two  of  powdered  ginger, 
made  up  with  bruised  meal,  given  to 
him,  and  a  clyster  of  oatmeal  gruel  every 
two  hours." 

Groove — ^A  fuiTow  or  narrow  channel 
cut  in  a  spiral  direction  on  the  interior 
of  a  gun  barrel,  such  as  is  observed  in 
rifled  ordnance  and  small-arms.  (^Vide 
Rifling.) 

Ground — A  common  term  in  militaiy 
phraseology,  meaning  the  field  or  place 
of  action.  What  is  termed  taking  ground 
is  the  extension  of  a  body  of  troops  in 
any  direction.  To  gain  ground  is  to 
advance,  to  lose  ground  is  to  retire  or 
retreat. 

Grnxmnets — Circular  pieces  of  rope 
attached  to  shot  to  keep  the  shot  steady 
in  the  bore.  They  are  made  of  various 
sizes.  Grummet  wads  are  also  used 
when  firing  at  angles  of  depression,  or 
at  angles  of  elevation  less  than  3°;  the 
grummet  is  placed  over  the  shot  to  pre- 
vent it  from  running  out  of  the  piece. 
The  use  of  grummet  wads  with  rifled 
muzzle-loading  guns  has  been  discon- 
tinued for  land  service,  except  when 
these  guns  are  firing  at  a  depression. 
The  term  grummet  is  applied  to  a  rope 
ring  worked  in  a  particular  manner. 

Guard  —  A  body  of  men  occupied 
in  preserving  a  person  or  place  from 
attack  or  injury.  In  a  garrison  or 
cantonment,  guards  are  daily  told  off 
to  protect  any  particular  post  or  spot, 
or  government  property  ;  to  quell  petty 
disturbances,  and  to  take  charge  of 
men  placed  in  confinement  for  any  fault 
or  crime  they  may  have  committed  at  or 
near  the  guard.  There  are  a  variety  of 
duties  attached  to  a  guard,  which  are 
fully  detailed  in  the  Queen's  Regulations. 
There    are    further     many    natures    of 


guards,  placed  and  named  with  reference 
to  the  duty  they  are  employed  on.  A 
guard  remains  on  duty  24  hours  before 
being  relieved.  The  term  mounting 
guard  is  given  to  a  guard  going  on 
duty. 

Guard  of  Honour — ^A  guard  drawn  up 
to  receive  royal  personages  and  persons 
of  distinction,  and  to  attend  at  state 
ceremonials.  It  consists,  as  a  general 
rule,  of  100  rank  and  file,  with  a  captain 
in  command,  two  subaltern  officers  (one 
carrying  the  first  colour),  and  a  proper* 
tion  of  sergeants.  The  regimental  band 
attends  when  the  Queen  or  other  exalted  1 
personage  is  to  be  received.  | 

Guard  Report — A  report  sent  in  by 
the  relieved  officer  to  the  officer  com- 
manding, detailing  a  statement  of  dutiei 
performed  by  his  guard  while  on  dnty. 
Commanding  officers  of  guards  are  to 
mention  the  particular  hours  at  whidi 
they  went  their  rounds,  as  well  as  the 
hours  at  which  their  guards  were  visited 
by  officers  on  duty,  and  by  "  rounds "  ef 
any  description.  Whilst  on  guard,  they 
are  to  send  an  immediate  report  to  tlui 
field  ofiicer,  or  captain  of  the  day,  of 
any  unusual  occurrence  taking  place. 

Guard  Seom — ^The  room  occupied  by 
the  guard  daring  it-s  tour  of  duty.  There 
is  a  room  in  the  guard-house  in  which 
prisoners,  awaiting  the  investigation  ai 
their  crimes,  are  kept.  Under  the  same 
roof  a  room  is  attached  in  which  the 
oflicer  commanding  the  guard  resides 
during  his  tour  of  duty. 

Guards — Comprehend  a  body  of  troops 
raised  for  the  protection  of  the  sove- 
reign ;  they  are  called  *'  household 
troops."  Sovereigns  of  all  countries 
have  had  body-guards  attached  to  them 
from  the  earliest  times.  In  the  British 
service,  the  horse  and  life  guards,  with 
the  foot  guards,  form  the  househoM 
troops.  Though  these  troops  are  virtu- 
ally the  protecting  guards  of  the  sove- 
reign, they  are  nevertheless  available  for 
active  service  whenever  required.  (  Vid$ 
British  Army.) 

Guddeelah — Indian  name  for  a  padded 
cloth  placed  on  the  back  of  a  draught 
elephant  before  the  harness  is  put  on. 
It  is  made  of  kurwah  cloth  studied  with 
cotton,  the  edges  being  bound  witk 
I  leather. 
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CKudgse — ^An  Indian  cloth  used  in  the 
lining  of  sepoys'  tents. 

Chidgeon — ^Is  thos   described: — "The 
circular  part   of  a  shaft  or  axle  upon 
which  a  wheel  revolyes.   The  gudgeons  on 
cast-iron  axles  are  simply  parts  of  the 
extremities  of  the  axles  turned  exactly 
circular  in  a  lathe.     The  circular  aper- 
tures in  which  the   gudgeons  turn  are 
called  brasses ;  they  are  made  of  a  com- 
position of  copper  and  tin,  and  are  very 
durable,  as  well  as  not  readily  worn  by 
the  friction  of  the  iron  axles.   The  beams 
in  which  the  brasses  are  fixed  are  called 
**  bearings  **  (q.  v.), 

flfimniiftg — Small  bands  of  men  raised 
by  the  Spaniards  in  the  Peninsular  cam- 
paign, who  fought  in  detached  bodies 
against  the  French,  harassing  them  in 
the  mountainous  defiles  of  that  country. 
This  desultory  sort  of  warfare  was  most 
damaging  to  the  enemy.  The  warfare 
carried  on  by  the  French  franc-tireurs 
during  the  late  continental  war  may  be 
likened  to  that  carried  on  by  guerillas, 
vith  this  exception,  that  the  former 
were  formed  into  companies,  each  com- 
pany fighting  and  manceuyring  on  its 
own  account,  whereas  the  latter  fought 
independently  in  small  bands.  It  was 
only  during  the  latter  part  of  the  war 
that  it  was  found  necessary  to  attach  the 
frano-tireurs  to  brigades,  and  to  place 
them  under  military  control. 

Guides — Men  raised  in  an  enemy's 
eonntry,  by  high  pay  or  any  other  in- 
ducement, to  give  such  aid  or  information 
to  the  inyading  force  as  will  enable  it  to 
ennpass  the  ends  in  view,  viz.  to  obtain 
reliable  information  as  to  the  enemy's 
position,  to  enable  the  leading  columns  to 
inarch  on  the  points  required  in  safety. 
With  this  yiew  a  body  of  intelligent  men 
is  collected  at  head-quarters,  to  enable 
we  or  more  to  be  sent  with  every  detach- 
ment of  troops  which  leaves  the  camp. 
The  duties  devolving  upon  a  guide  are 
inch  that  any  want  of  reliability  or 
truthfulness  would  involve  the  sacrifice 
of  his  life. 

In  the  Indian  army  the  name  of 
"Guides'*  is  given  to  a  regiment  of 
ca?alry  and  infantry  attached  to  the 
Punjab  frontier  force.  It  was  raised 
by  the  late  Sir  Henry  Lawrence,  chiefly 
vith  the  view   to  the  men  acting  as 


scouts,  and  obtaining  every  available  in- 
formation about  the  country  they  hap- 
pened to  be  in ;  also  to  act  in  expeditions 
as  avant-cowriers  of  the  force  to  which 
they  belonged,  and  (the  cavalry  branch) 
in  carrying  orders  that  required  des- 
patch. 

Guidons — The  standards  of  dragoon 
regiments,  on  which  the  devices,  distinc- 
tions, and  mottoes  of  the  regiment  are 
embroidered. 

Gun — Any  kind  of  fire-arm,  or  weapon, 
from  which  balls,  shot,  or  other 
deadly  projectiles,  are  forcibly  dis- 
charged by  the  explosion  of  gunpowder. 
The  term  gun  has  been  often  indiscrimi- 
nately applied  to  fire-arms  of  all  natures ; 
the  name,  however,  is  now  confined  to 
that  species  of  ordnance  called  cannon, 
especially  adapted  for  throwing  solid  shot 
and  shell. 

The  general  shape  of  a  gun  is  that  of 
the  frustrum  of  a  cone,  the  bore  being  a 
cylinder ;  the  thickest  portion  of  the 
metal  is  at  the  breech,  from  which  it 
tapers  to  the  muzzle ;  and  this  form  is 
necessary,  as  at  the  breech  the  gun  has 
to  stand  the  first  shock  of  the  elastic 
force  of  the  gunpowder,  which  diminishes 
in  power  as  it  extends  towards  the 
muzzle. 

In  the  manufacture  of  our  rifled  guns, 
which  are  built  up  of  a  succession  of 
wrought-iron  coils,  the  same  principle  is 
observed  as  in  smooth-bore  guns,  described 
above.  The  barrel  on  which  the  coils  are 
shrunk  is  a  tube  made  of  steel,  except  in 
the  early  Armstrong  guns  and  those  con- 
verted on  Major  Palliser's  system,  which 
have  a  wrought-iron  instead  of  a  steel 
tube.  The  thickness  of  metal  in  a  gun 
varies  with  the  nature  and  weight  of 
projectile  and  charge,  and  whether  the 
gun  be  rifled  or  smooth-bored ;  in  the 
former  case,  from  the  friction  the  shot 
has  to  overcome  in  the  passage  up  the 
bore,  the  gun  has  to  be  made  stronger 
than  one  of  the  latter  class.  The  length 
of  the  bore  should  be  such  as  to  allow 
the  whole  of  the  charge  to  be  consumed. 
The  length  of  rifled  guns  in  the  British 
service  varies  from  twelve  to  twenty 
calibres.  As  regards  preponderance,  there 
is  very  little  given  to  them,  it  being  found 
that  a  gun  can  be  more  easily  worked 
without  it. 
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Cans  began  to  be  ased  in  Europe  early 
in  the  fourteenth  century,  and,  as  shown 
in  the  article  under  the  head  of  Artil- 
lery, were  very  rough  specimens  of  the 
art.  Within  the  last  century  the  manu- 
facture of  ordnance  has  immensely  im- 
proved, and  though  cast-iron  guns  have 
now  been  superseded,  they  did  their  work 
well  as  our  heavy  artillery.  The  manu- 
facture of  B.L.R.  and  M.L.R.  guns  is  of 
recent  date,  the  former  having  preceded 
the  latter  under  the  able  superintendence 
of  Sir  W.  Armstrong,  the  inventor  of 
the  coil  system.  To  him  is  due  in  a  great 
measure  the  improved  condition  of  our 
artillery,  and  notwithstanding  his  breech- 
loading  system  has  been  discarded,  we  owe 
to  him  the  use  to  which  he  has  put 
wrought  iron  in  the  manufacture  of 
guns.  His  light  guns  have  done  good 
service  in  India  and  China,  and  a  few 
Armstrong  batteries  are  still  in  use  in 
the  foi*mer  country ;  they  will  soon,  how- 
ever, be  superseded  by  the  M.L.R.  guns, 
which  now  compose  the  iield  artillery  of 
England. 

Some  few  years  ago  it  was  stated, 
and  doubtless  with  some  truth,  that 
heavy  breech-loading  cannon  fired  with  a 
quickly  burning  powder  would  not  stand 
the  charge  which  it  is  necessary  to  give 
them ;  but  now  that  pebble  powder  and 
other  slower-burning  powders  have  been 
invented,  exerting  a  much  less  pressure 
on  the  gun,  it  would  appear  safe  to  rein- 
troduce heavy  breech-loaders,  for  there  is 
no  doubt,  as  regards  heavy  guns  in  battery 
and  on  board  ship,  that  the  breech- 
loading  system  saves,  if  not  time  and 
labour,  certainly  exposure.  The  intro- 
duction, however,  of  hydraulic  power, 
and  the  strength  of  our  M.L.R.  guns,  would 
seem  to  preclude  any  change  at  present. 

Amongst  other  objections  to  the  heavy 
breech-loader  is  the  back  smoke  on  open- 
ing the  breech-cap ;  in  the  open  air  this 
does  not  appear  to  be  an  objection,  and  on 
board  ship  between  decks,  this  drawback 
might  be  overcome,  especially  in  a  steam 
vessel,  ^  where  the  power  of  machinery 
is  at  hand  to  carry  out  any  invention 
for  getting  rid  of  the  smoke. 

The  continental  powers  for  the  most 
part   prefer    breech-loaders,   light    and 
he&yy,  and  have  adopted  them  for  their 
armamenU 


The  following  guns  will  be  found  under 
their  own  heads : — 


Millar. 

Monk. 

Muzzle-loading. 

Painham. 

Palliser. 

Parrot. 

Rodman. 

Steel. 

Steel-bronze. 

Swivel. 

Vavasseur. 

Wahrendorff. 

Wedge. 

Whitworth. 

Woolwich. 


Austrian. 

Blakeley. 

Bloomfield. 

Breech-loading. 

Cavalli. 

Congreve. 

Dahlgren. 

Dundas. 

Fraser. 

French. 

German. 

Italian. 

Krupp. 

Lancaster. 

Macomber. 
{Vide  Appendix  B.) 
Ghin  Anunimitioii  Box,  vide  Box,  Gun 
Ammunition. 
GnxL  Aprons,  vide  Aprons,  Gun. 
Chm   Carriage — This  nature  of  car- 
riage is  described  under  the  several  heads' 
of  carriages  provided  for  warlike  pur^ 
poses. 

GnxL-ootton — An  explosive  substance, 
the  invention  of  Professor  SchOnbein. 
It  is  prepared  by  soaking  cotton  in  three 
parts  of  sulphuric  acid  (sp.  gr.  1*85)  and 
one  part  nitric  acid(sp.  gr.  1*45  to  I'SO), 
The  excess  of  acid  is  poured  off  and  the 
cotton  thoroughly  washed  in  running 
water.  When  partially  dried,  it  is  washed 
in  a  diluted  solution  of  carbonate  of  potass. 
Afterwards  it  is  put  in  a  press  to  free  it 
of  the  alkaline  solution,  while  at  the 
same  time  the  cotton  is  rendered  nearly 
dry.  The  substance  is  then  washed  in  a 
solution  of  pure  nitrate  of  potass,  and 
afterwards  pressed  and  dried.  The  ex- 
plosive force  of  Schonbein's  gun-cotton  is 
nearly  three  times  greater  than  that  of 
gunpowder.  Some  years  ago,  experi- 
ments were  made  in  England  with  Schon- 
bein's  cotton,  but  it  was  found  to  explode 
so  instantaneously  that  it  was  rejected 
for  artillery  purposes.  Since  then,  how- 
ever. General  von  Lenk,  of  the  Austrian 
service,  has  discovered  the  means  of 
giving  gun-cotton  any  velocity  of 
explosion,  from  1  foot  per  second  to 
1  foot  in  j^  of  a  second,  by  open- 
ing out  the  cotton,  and  allowing  H 
to  occupy  a  larger  space  in  the  Iwre; 
by  this  means,  it  acts  even  more  slowly 
than  ^n^owder. 
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Another  mode  of  treating  gun-cotton 
has  been  applied  by  Mr.  Abel,  the 
chemical  examiner  at  the  War  Office, 
who  has  been  able  to  use  gun-cotton  in  a 
granular  form,  by  first  rendering  it 
into  a  state  of  pulp,  and  afterwards 
forming  it  into  grain  similar  to 
corned  gunpowder.  The  Experiments 
have  shovni  improved  results  compared 
with  former  specimens  of  gun-cotton,  but 
it  has  not  as  yet  been  perfected,  so  as  to 
Tender  it  safe  for  use  in  artillery.  For 
sporting  purposes,  gun  cotton  may  be  con- 
sidered a  success. 

Several  committees  have  had  under 
their  consideration  the  subject  of  gun- 
cotton,  and  all  have  reported  as  to  its 
great  value  under  certain  circum- 
stances, as  will  be  gathered  from  the 
following  results  of  experiments  made  at 
different  times  by  different  committees. 
The  committee  of  which  Colonel  Gallwey-, 
R.E.,  was  the  president,  reported  as  fol- 
lows : — *'For  the  demolition  of  revetments 
and  the  formation  of  breaches  by  mines, 
gun-ootton  is  considered  superior  to  gun- 
powder in  the  proportion  of  5  to  2.  For 
the  demolition  of  single  stockades,  gun- 
cotton  at  the  rate  of  7  lbs.  per  linear  foot 
of  the  stockade  is  effective,  even  where 
the  timbers  are  from  12  to  14  inches 
square.  In  the  demolition  of  double 
stockades,  with  3  feet  6  inches  between 
the  rows,  25  lbs.  of  cotton  per -foot  is 
reqoired;  in  a  trial  with  gunpowder, 
200  lbs.  failed  to  make  a  practicable 
breach." 

The  report  was  considered  so  satis- 
factory that  it  led  to  the  use  of  gun- 
cotton  for  torpedo  purposes. 

For  the  hasty  demolition  of  bomb-proof 
buildings,  gun-cotton  is  also  pronounced 
to  be  most  valuable.  It  is  equivalent  to 
nearly  six  times  its  weight  of  gunpowder. 
For  earth  mines,  however,  and  counter- 
mined works,  it  is  not  recommended.  It 
does  not  exert  in  earth  such  an  upheaving 
power  as  gunpowder,  and  the  gases  gene- 
rated are  injurious  to  the  men  working 
in  the  galleries.  For  these  operations, 
therefore,  powder  will  be  used.  For 
the  removal  and  destruction  of  wrecks, 
rocks,  and  other  obstacles  to  navigation, 
gun-ootton  is  also  very  valuable ;  and  for 
torpedo  purposes.  Colonel  Gallwey 's  com- 
mittee follow  the  recommendation  of  the 


Floating  Obstruction  Committee,  which 
in  1868  pronounced  In  favour  of  gun- 
cotton,  as  the  result  of  some  extended 
trials. 

The  exploding  point  of  gun-cotton  is 
about  343^  Fahr.,  gunpowder  being  about 
600°  Fahr.,  a  quality  which  is  taken  ad- 
vantage of  in  using  it  as  priming  for  fuzes 
when  very  small  charges  are  used.  Inde- 
pendent of  its  increased  power,  gun-cotton, 
when  applied  in  the  form  suggested  by 
Mr.  Abel,  viz.  compressed  and  fired  by 
a  detonating  fuze,  has  many  advantages 
over  gunpowder,  among  which  its  perfect 
safety  stands  prominent.  Gun-cotton  of 
this  construction  cannot  be  exploded 
unless  confined  in  a  strong  case,  or  unless 
purposely  fired  by  detonation.  If  a  light 
be  merely  set  to  a  mass  of  it,  it  will 
burn  gradually  and  harmlessly  away, 
without  any  explosive  effect  whatever. 
It  may  be  made  uninfiammable  by  the 
simple  process  of  storing  it  damp,  and 
can  be  readily  restored  to  a  condition  for 
use,  or  can  be  used  in  a  wet  state  by  means 
of  a  little  dry  cotton  and  a  detonating 
fuze.  Gun-cotton  is  cheaper  than  gun- 
powder, because,  although-  per  pound 
dearer,  one  pound  of  it  goes  as  fiur  asfrom 
four  to  six  of  gunpowder;  it  is  also 
much  lighter,  and  being  weight  for 
weight  the  same  bulk,  so  much  easier  to 
carry.  For  submarine  work  the  results 
obtained  from  several  experiments  show 
the  same  superiority  under  certain  con- 
ditions for  gun-cotton  over  gunpowder. 
Its  ignition,  at  all  times  more  rapid  than 
that  of  gunpowder,  is,  when  fired  with  a 
detonating  fuze,  immensely  quickened, 
and  the  damaging  effect  of  its  explosion 
is  much  increased,  both  of  which  pro- 
perties are  in  its  favour. 

In  a  recent  repoii;  by  a  special  com- 
mittee on  gun-cotton,  of  which  Colonel 
Younghusband,  R.A.,  F.R.S.,  then  super- 
intendent of  the  Royal  Gunpowder 
Factories,  was  president,  gun-cotton  is 
pronounced  **a  most  valuable  explosive 
agent  for  military  and  naval  purposes ; 
that,  as  it  is  capable  of  being  manufac- 
tured in  a  wet  state,  there  is  no  danger 
attending  the  process ;  and  that,  as  it 
can  be  stored  wet,  it  can  be  safelv  con- 
veyed  on  board  ship  or  warehoused.  '<«\\Iti- 
out  risk." 

It  is  found  that   {^vm-cotViiii^  \i>ci.Qi\x^ 
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tired  by  detonation,  is  not  exploded  by 
being  struck  with  a  bullet.  In  these 
respects  it  is  stated  to  have  contrasted 
favourably  with  litho-fracteur  and  dyna- 
mite, which,  although  tolerably  safe 
to  store  and  transport  when  fresh, 
are  not  so  secure  under  all  circum- 
stances. 

Colonel  Tounghusband's  committee 
advert  to  the  experiments  carried  out  by 
Mr.  Brown,  of  the  Woolwich  chemical  de- 
partment, by  which  it  was  shown  that  it 
is  easy  to  accomplish  the  detonation  of 
compressed  gun-cotton  when  in  a  very 
damp  state,  and  even  when  so  wet  as  to  be 
absolutely  uninflammable,  by  detonating 
some  dry  cotton  in  contact  with  it.  One 
of  the  oi*dinary  expehments  to  illustrate 
this  remarkable  property  of  compressed 
gun-cotton  was  carried  out  as  follows : — 
'•^  The  operator  takes  a  wet  half-pound  disc 
in  one  hand  and  a  red-hot  poker  in  the 
other.  He  then  proceeds  to  bore  a  hole 
in  the  disc  with  the  hot  iron,  showing 
that  the  wet  gun-cotton  is  absolutely 
uninflammable.  The  wet  disc  is  then 
laid  on  a  large  stone  or  piece  of  timber, 
with  a  half-ounce  dry  disc  or  "  primer, 
in  which  a  detonating  fuze  is  inserted,  in 
contact.  On  firing  the  detonator,  the 
wet  disc  explodes  with  extreme  violence, 
shattering:  the  stone  or  timber." 

It  is  also  stated  in  the  ^  Treatise  on  Am- 
munition, 1874-,'  that  "it  is  found  that  not 
only  can  dry  gun-cotton  be  detonated  by 
the  action  of  fulminate  of  mercury,  but 
also  that  the  same  effect  is  produced  in 
wet  gun-cotton  if  sufficient  fulminate  be 
used.  A  dry  disc  detonated  by  the  usual 
amount  of  fulminate  is  however  more 
convenient  to  start  the  action;  a  half- 
pound  dry  disc  will  be  found  sufficient  to 
communicate  the  action  to  a  large  charge 
of  wet  gun-cotton.  This  is  most  impor- 
tant, as  it  allows  of  the  use  of  wet  gun- 
cotton  in  torpedoes,  and  also  does  away 
with  the  risk  connected  with  storing  dry 
cotton."  It  is  further  stated  that,  *'  when 
gun-cotton  is  detonated,  its  action  is  so 
very  rapid  that  no  confinement  is  re- 
quired; thus  there  ceases  to  be  any 
necessity  for  using  a  strong  case  for 
torpedoes,  or  for  tamping  mines,  and  it 
can  be  used  to  throw  down  stockades,  &c. 
by  simply  attaching  the  discs  loosely  to 
the  obstacle," 


The  force  of  detonated  gun-ootton  is 
stated  to  be  about  four  times  that  of 
exploded  gunpowder,  weight  for  weighty 

The  more  the  action  of  gun-ootton  is 
considered,  the  more  valuable  it  appears, 
especially  for  torpedoes  and  stockades; 
and  the  advantage  of  being  able  to  store 
it  damp,  either  in  a  magazine  or  in  transit, 
without  danger  of  explosion  or  detriment 
to  its  explosive  power,  renders  it  a  most 
valuable  composition.  Trials  have  been 
made  with  gun-cotton  as  a  detonator  im 
shells  filled  with  water,  and  most  satis- 
factory results  have  been  obtained.  (  VHe 
Water  Shells.) 

Onn  Factories,  Boyal — ^Buildings  ap- 
propriated in  the  Woolwich  Arsenal  for 
the  manufacture  of  guns.  Woolwich  has 
long  been  a  factory  for  the  production  of 
bronze  guns ;  but  these  guns  having  ceased 
to  be  manufactured  since  the  introdao- 
tion  of  wrought-iron  ordnance,  guns  only 
of  the  latter  metal  are  now  made.  The 
success  with  which  the  manufacture  o£ 
rifled  guns  of  all  sizes,  up  to  the  81-t(ni 
gun,  has  been  carried  on  speaks  well  for 
the  manufacturing  powers  of  the  Victory. 
(  Vide  Woolwich.) 

Els  wick,  which  was  formerly  an  ad- 
junct of  the  Royal  Gun  Factory,  is  now 
more  of  the  nature  of  a  contractor's 
foundry.  It  was  originally  set  up  by  Sir 
William  Armstrong  &  Co.,  engineers 
and  founders,  and  in  it  was  developed 
much  of  the  machinery  for  making  Arm- 
strong guns  ;  it  would  now  possibly,  as 
any  other  foundry  might,  furnish  guns  to 
the  government  if  guns  were  wanted  in 
greater  number  than  the  factory  at  Wool- 
wich could  turn  out,  the  guns  being  sold 
at  a  contract  price,  payable  after  they 
had  passed  a  rigid  inspection.  The  govern- 
ment, as  will  be  seen,  has  nothing  more 
to  say  to  this  establishment  than  it  would 
to  any  other  of  a  similar  nature,  having 
withdrawn  the  government  aid  in  1863, 
on  the  payment  of  a  certain  sum  to  the 
company  as  compensation  for  the  plant 
they  had  originally  set  up. 

For  the  guns  in  the  service,  both  rifled 
and  smooth-bore,  vide  Appendix  B. 

Chm-fire — A  well-known  name  in  the 
army,  proclaiming  the  break  and  does 
of  day  by  the  firing  of  a  gun;  in  the 
former  case  troops  turn  out  and  prepare 
for  the  forthcoming  duties  of  the  day. 
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and  in  the  latter  all  night  duties  com- 
mence.    (  Vide  Tattoo.) 

Chm  Metal,  vide  Bronze. 

Ounxier — The  name  given  to  an  artil- 
leryman^ obviously  derived  from  the 
word  *'  gun :"  one  who  is  practically 
acquainted  with  the  working  and  use  of 
guns.  In  the  early  days  of  artillery,  as 
noticed  in  Captain  Duncan's  '  History  of 
the  Royal  Artillery/  the  gunner,  as  then 
known  bv  that  name,  was  not  identical 
with  the  gunner  of  the  present  day,  few 
of  that  denomination  being  attached  to 
either  train  or  battery,  only  one  per 
gun,  assisted  by  a  matross  (7.  v.).  In 
some  degree  the  duties  of  the  mat- 
ross may  at  times  have  been  similar 
to  those  of  the  gunner  as  now  known. 
The  men  who  were  formerly  attached 
to  trains,  as  far  back  as  the  six- 
teenth century,  were  a  class  of  men 
termed  ^  artificers,"  who  apparently 
were  entertained  more  for  the  use- 
fulness of  their  trade  than  for  their 
knowledge  of  artillery.  Probably  they 
were  found  useful  for  the  manual  labour 
of  the  guns,  in  putting  them  into 
position  and  the  like,  while  the  gunners, 
who  were  few  in  number,  took  only 
a  general  supervision  of  the  guns  and 
stores,  and  the  laying  and  firing  of  the 
pieces  in  action.  By  degrees,  however, 
as  the  number  of  guns  increased,  so 
did  the  number  of  gunners,  and  except 
for  the  purposes  for  which  artificers  are 
employed,  viz.  to  effect  the  repairs  of 
the  carriages  of  a  train,  the  civil  element 
died  out,  and  the  gunner  became  the 
useful  and  necessary  man  he  has  ever 
proved  himself  to  be. 

The  duties  of  a  gunner  are  very 
varied,  and  require  long  and  careful 
training,  with  considerable  experience. 
Not  only  has  he  to  be  instructed  in  drill, 
and  in  the  service  of  the  different  natures 
of  ordnance,  heavy  and  light,  of  which 
rifled  ordnance  now  forms  the  greater 
part,  but  he  has  to  acquaint  himself 
with  the  ammunition,  the  mode  of  using 
it,  the  care  to  be  bestowed  on  it,  and 
the  several  subjects  which  the  labora- 
tory alone  can  teach  him,  and  which 
afford  ample  scope  for  industry.  Gunners 
should  be  strong,  active  men,  not  too 
talL  This  latter  remark  has  refei*ence 
eqMdally  to  horse  artiJJ^r/nieii.     The 


rank  of  a  gunner  corresponds  with  that 
of  private  in  the  line. 

Ghumer'i  Pendnlnm,  vide  Pendulum, 
Gunner's. 

Gunnery  —  The  science  of  artillery 
theoretically  and  practically  considered. 
Theoretical  gunnery  involves  the  deter- 
mination of  all  problems  having  reference 
to  the  resistance  of  the  air  to  projectiles. 
Practical  gunnery  implies  the  actual 
working,  laying,  and  firing  of  guns,  and 
the  carrying  out  of  what  theory  teaches. 

It  is  only  within  the  last  few  yeai*s 
that  the  theory  of  gunnery  has  attained 
its  present  state  of  perfection,  enabling 
the  artillerist,  with  the  aid  of  the  chrono- 
graphs now  in  use,  and  from  the  results 
obtained  with  these  beautiful  instru- 
ments, to  determine  the  most  intricate 
questions  on  the  flight  of  projectiles, 
either  at  the  muzzle  of  the  gun  or  at 
the  several  points  of  their  path.  The 
instruments  now  in  use  for  calculating 
the  velocity  of  a  shot  at  the  mouth  of 
the  piece,  termed  its  initial  velocity  (7.  v.), 
and  at  different  periods  of  its  flight,  are 
Navez-Leurs'  electro-ballistic  apparatus, 
Le  Bouleng^'s  chronograph,  Bashforth's 
chronograph,  and  Captain  A.  Noble's 
chronoscope  (q.  v.). 

In  our  admiration  of  all  that  the 
science  of  gunnery  teaches  us,  and  the 
perfection  to  which  it  has  attained, 
we  should  bear  in  mind  the  fact  that 
to  Robins  and  Hutton  we  owe  our 
earliest  lessons  in  this  science,  and  to 
the  latter  the  many  valuable  and  practical 
rules  which  later  experiments  have 
tended  to  confirm. 

It  will  be  interesting  to  artillerists 
who  may  not  be  acquainted  with  the 
opinion  of  the  Committee  of  Reference, 
given  some  yeai*s  ago  on  the  merits  of 
Bashforth's  instrument,  to  know  the 
answers  to  the  particular  questions  put 
by  the  committee,  as  contained  in  the  fol- 
lowing extracts  of  the  report : — 

"  1.  Whether  it  is  now  to  be  con- 
sidered as  proved  that  the  resistance  of 
the  air  varies  practically  as  the  cube  of 
the  velocity  of  the  shot  for  all  the  velo- 
cities in  use  in  gunnery,  ranging  from 
300  to  1900  feet  per  second,  or  for  what 
range  of  velocities ;  and  if  not  trvxft^ 
whether  it  is  nearer  tVve  UutYv  \\i«£Ok.  «.Ti^ 
equally  simple  law  before  ^To^o\m!i«^*t 
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"  Ans. — ^The  law  can  only  be  regarded 
as  approximately  trae  for  a  limited  range 
of  velocities.  The  resistance  varies  most 
nearly  as  the  cube  of  the  velocity  for 
velocities  of  about  1200  feet  per  second  ; 
for  velocities  much  higher  or  much  lower 
than  this,  the  co-efBcient  of  resistance 
varies  considerably  with  the  velocity. 

"  For  velocities  within  a  limited  range 
the  law  may  be  regarded  as  giving  suffi- 
ciently approximate  results,  provided  the 
coefficient  of  resistance  corresponding  to 
the  mean  velocity  be  employed. 

''This  law  is  attended  with  the  im- 
portant practical  advantage  that  the 
calculations  required  by  it  are  simple, 
and  the  results  to  which  it  leads  may  be 
readily  embodied  in  tables. 

^*  2.  Whether  this  law  of  resistance  is 
to  be  regarded  as  a  new  one,  the  dis- 
covery of  which  is  due  to  Mr.  Bash- 
forth  ? 

"^ns. — ^Tbe  law  was  stated  by  Pro- 
fessor H^lie  in  his  work  published  in 
1865,  and  it  appears  to  have  been  in  use 
for  some  years  before  that  time  in  the 
school  of  artillery  of  Metz ;  but  Pro- 
fessor Bashforth,  without  being  aware 
of  this,  independently  deduced  the  same 
law  from  his  own  experiments,  so  far  at 
least  as  the  law  can  be  considered  true, 
viz.  for  a  limited  range  of  the  velocity. 

"  Professor  Bashforth,  by  his  valuable 
experimental  determination  of  the  co- 
efficient of  resistance  corresponding  to 
different  velocities,  has  furnished  the 
data  which  are  absolutely  necessary  in 
order  to  make  the  law  applicable  in 
practice. 

"  3.  Whether  the  instrument  devised 
and  perfected  by  Mr.  Bashforth  for  re- 
(sording  successive  small  intervals  of 
time  is  susceptible  of  general  employ- 
ment at  schools  of  insti'uction  in  gun- 
nery? 

**An8. — Mr.  Bnshforth's  instrument  is 
simple  in  principle,  easy  to  work  with, 
and  not  readily  liable  to  get  out  of  order, 
and  we  think  it  well  adapted  for  general 
employment  at  schools  of  instruction  in 
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"  4.  Whether  any  means  of  solving  the 
«    same  problem  with  equal  precision  ex- 
isted before  ? 

^^  Ans. — We   do  not   think   that   any 
weans  existed  before  of  recording  a  num- 


ber of  successive  small  Intervals  of  time 
with  the  degree  of  precision  and  trust- 
worthiness attained  by  Professor  Baah- 
forth*s  instrument." 

Gunny — A  coarse  Indian  cloth  manu- 
factured largely  in  Bengal.  It  is  of  two 
kinds  for  artillery  purposes  in  that  conn- 
try,  single  and  dcntble ;  the  former  is  need 
for  charcoal  bags,  for  package  of  gun- 
powder barrels,  and  as  package  generally ; 
the  latter  for  slings  for  caiTying  shot  and 
shell,  and  small-arm  ammunition  boxes, 
also  for  covering  ammunition  boxes, 
making  sand-bags,  &c.  The  saleetahs  and 
pin-bags  for  tents  are  also  made  of  gunny. 
The  material  from  which  this  article  is 
manufactured  is  the  fibre  of  two  plants 
of  the  genus  Corchorus,  i.e.  Corchonu 
olitariuSj  and  Corchorus  capsularis ;  both, 
but  particularly  the  first-named  plant, 
are  extensively  cultivated  throughout 
Lower  Bengal.  This  nature  of  cloth  is 
universally  used  for  bags  of  all  sorts, 
and  there  is  a  very  large  exportation  of 
this  material  to  America,  the  Coromandel 
and  Malabar  coasts,  and  Singapore. 

Gunny  Bags,  vide  Bags,  Gunny. 

Gun-pits  —  Excavations  made  in  the 
earth  for  the  protection  of  artillery  in 
the  field,  when  shelter  is  necessary.  The 
guns  may  be  often  covered  from  the 
enemy's  fire  by  natural  banks,  crests  of 
hills,  sand  mounds,  &c. ;  but  if  there  be 
no  natural  cover,  resort  must  be  had  to 
the  pickaxe  and  spade.  A  gun-pit  can  be 
excavated  in  one  hour  by  experienced  men. 
This  gives  but  a  limited  space  to  the  gun 
detachment,  so  if  there  be  time  the  pit 
can  be  lengthened,  and  the  thickness  of 
the  parapet  increased.  Since  isolated  gun- 
pits,  as  explained  in  the  first  volume  of 
instruction  in  Military  Engineering,' 
would  form  good  marks  for  the  enemy's 
fire,  it  would  be  advisable  to  connect 
them  by  shelter  trenches,  in  which,  how- 
ever, places  should  be  left  to  enable  the 
guns  to  pass  readily  to  the  front.  Should 
no  natural  cover  whatever  be  available 
for  the  limber,  cover  for  it  and  a  pair  of 
horses  might  be  provided  in  a  pit,  some- 
what of  the  form  of  a  charger-pit,  and 
similar  arrangements  should  be  noade  for 
the  cover  of  more  horses. 

Gun  Platform,  inde  Platform. 

Gun  Portion — In  fortification,  is  half 
of  the  merlon  on  each  side  of  the  gun. 
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that  is  to  say,  9  feet  on  one  side  of  the 
embrasure  and  9  feet  on  the  other. 

Chmpowder — ^An  ezplosiye  substance  ; 
the  motive  or  propelling  force  of  pro- 
jectiles from  ordnance  and  small-arms, 
which,  on  being  inflamed,  generates  an 
elastic  force  capable  of  throwing  shot 
and  shell  to  enormous  distances.  Gun- 
powder appears  to  have  been  known 
from  a  very  early  date  both  in  India 
and  China,  long  before  it  was  known 
in  Europe.  Saltpetre  abounds  in  those 
countries,  and  though  the  value  of  it  in 
connection  with  charcoal  may  not  have 
been  known  as  a  propelling  power,  ad- 
vantage was  taken  of  it  to  form  the 
mysterious  fires  so  often  alluded  to  in 
Eastern  books.  Fireworks  and  rockets 
seem  also  to  have  been  largely  and 
commonly  used ;  but,  for  artillery  pur- 
poses, the  value  of  gunpowder  does  not 
appear  to  have  been  realised  at  so 
early  a  date:  in  India,  not  until  about 
the  reign  of  Akbar,  when  the  art  of  gun- 
making  was  received  from  Europe.  In 
Europe,  gunpowder  was  unknown  till 
about  the  year  1320,  and  the  discovery 
is  attributed  to  a  German  monk  named 
Sdiwartz,  though  there  is  reason  to 
believe  that  our  countryman,  Roger 
Bacon,  knew  of  it  a  century  earlier; 
however,  if  he  did,  little  advantage  seems 
to  have  been  taken  of  the  discovery  till 
the  fifteenth  century,  exceptjwith  hand 
guns.  From  this  period  great  strides  in 
artillery  were  made,  especially  in  France. 

The  following  is  a  short  and  general 
description  of  the  manufacture  of  gun- 
powder. 

Gunpowder  is  formed  from  the  inti- 
mate mixture  of  three  ingredients,  salt- 
petre or  nitre,  charcoal,  and  sulphur,  in 
the  proportion,  as  made  at  the  present 
day  in  English  factories,  of  76,*  15,  10. 
Saltpetre,  before  being  mixed  with  the 
other  ingredients,  should  be  perfectly  re- 
fined and  free  from  all  impurities,  espe- 
cially deliquescent  salts,  such  as  chloride 
of  sodium.  Charcoal  should  be  made  as 
it  is  wanted,  and  used  soon  after,  from 
its  liability  to  imbibe  moisture  if  kept 
any  time  in  store;  but  except  for  this 
reason,  there  appears  to  be  nothing  against 


*  This  extra  pound  of  saltpetre  is  given  to 
make  good  toKMto/v. 


its  being  used  for  gunpowder  purposes  at 
any  time,  as  long  as  the  analysis  shows 
it  to  possess  the  properties  of  a  good 
charcoal,  when  all  that  is  necessary,  in 
weighing  out  the  charges,  is  to  make  an 
allowance  for  the  moisture,  by  adding  an 
equivalent  in  charcoal.  Good  charcoal 
should  burn  without  leaving  any  residue ; 
it  should  be  light,  sonorous,  and  easily 
pulverised,  and,  when  broken,  should  have 
a  velvet-like  appearance;  further,  it 
should  be  soft  and  friable — so  soft  as  not 
to  scratch  polished  copper,  and  ought 
not  to  exhibit  any  alkali  when  treated 
with  pure  distilled  water.  The  sulphur 
should  be  as  pure  as  possible,  and,  to 
obtain  it  in  this  state,  it  should  be  fused 
or  treated  by  distillation. 

The    three   ingredients,   having    been 
brought  together,  are  first  mixed  in  a 
mixing  machine,  then  transferred  to  the 
incorporating  house,  where  they  under- 
go,   from  the  peculiar    motion   of    the 
machinery,  a  grinding,  twisting,  and  a 
mixing  action,  until  formed  into  what  is 
termed  "  mill-cake ;  *'  during  this  process 
distilled  water  in  certain  proportions  is 
added,  ordinary  powder  taking  about  3  per 
cent.,  pebble  powder  from  3  to  6  per  cent., 
according  to  the  state  of  the  weather. 
From  thence  the  powder  in  this  state  is 
taken  to  the  "  breaking-down  house,"  in 
order  that  the  cake  may  be  broken  into 
a  convenient  size,  before  being  taken  to 
the  press  house,  where   it  is  subjected 
to  hydraulic  pressure,  so  many  tons  to 
the  square  foot,  varying  with  the  nature 
of  the  powder.     The   pressure  given  to 
pebble  powder  varies  with  the  seasons,  and 
as  a  rule  it  has  been  found  that  density 
is  more   easily  obtained  in  summer  than 
winter,  owing  to  the  more  effectual  in- 
corporation. The  press-cake  is  now  broken 
up  and  transferred   to   the  granulating 
house,  to  be  there  formed  into  the  several- 
sized    grains    required  for  the  different 
natures  of    powder ;  it  is  also  partially 
dusted  in  this   house.     After   this  pro- 
cess, the  powder  is  taken  to  the  dusting 
house,  to  free  it  still  further  from  the 
small  particles  of  dust  remaining  amongst 
the  grains;  this  being  completed,  it  is 
glazed,  then  dried  for  24  or  36    hours,    * 
according  to  the  nature  ot*  tVi^  -^^^^t.^ 
and    lastly   dusted   a^am,  "Vi^loT^  \i^\w^ 
examined,  proved,  and  \>axTc^Ve«dL  xr^. 
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The  great  object  to  attain  in  making 
gunpowder  is  to  produce  equal  results 
from  equal  quantities  of  the  manufacture, 
but  this,  for  various  causes,  cannot  always 
be  relied  on  ;  hence  the  unequal  practice 
sometimes  observed  with  the  same  charges 
and  from  the  same  piece.  The  density  of 
R.L.G.  powder  should  not  be  less  than 
1*68,  and  not  more  than  1*75,  and 
R.F.G.  1-55  to  1-65. 

During  the  year  1873  a  powder  de- 
signated R.F.G.*  was  approved  for  use 
with  the  Martini-Henry  rifle.  It  differs 
from  R.F.G.  powder  in  the  following 
particulars,  viz. : — 

1.  The  charcoal  is  burned  about  2 
hours  longer. 

2.  The  composition  is  milled  about 
twice  as  long. 

3.  The  meal  is  pressed  into  cake  of 
considerably  greater  hardness. 

4.  The  foul  grain  is  glazed  about  twice 
as  long. 

The  size  of  grain  of  both  powders  is 
the  same,  viz.  between  ^  and^^,*^  of  an 
inch. 

In  consequence  of  the  greater  hardness 
and  density  of  the  grain  of  R.F.G.* 
powder,  it  will  keep  better  than  R.F.G. , 
and  will  dust  less  in  manipulation  and 
transport. 

The  part  that  each  of  the  ingredients 
performs  in  the  inflammation  of  gun- 
powder is  thus  explained  in  Abel  and 
Bloxam's  *  Handbook  of  Chemistry  * : — 
"  The  action  of  this  substance  as  a  pro- 
pelling agent  is  dependent  upon  the  rapid 
oxidation  of  the  charcoal  by  the  nitre, 
and  the  consequent  sudden  evolution  of 
a  large  volume  of  heated  gas.  In  a 
mixture  of  nitre  and  charcoal  alone,  the 
oxidation  (deflagration)  proceeds  with 
comparative  tardiness;  the  addition  of 
sulphur  greatly  augments  the  combus- 
tibility of  the  mixture  (in  consequence 
of  the  lower  temperature  at  which  it 
ignites):  the  sulphur  by  its  presence 
also  renders  available  for  the  oxidation 
of  the  carbon  an  extra  amoimt  of  oxygen 
— namely,  that  which  is  united  with  the 
potassium,  the  latter  being  at  once  con- 
verted into  sulphide  upon  ignition  of  the 
powder.  The  temperature  at  which  gim- 
powder  ignites  is  about  600°." 

When  it  may  be  necessary  to  separate 
the  three  ingredients  of  which  gnnpowdei 


is  formed,  the  following  method  ean  be 
pursued : — 

First,  for  Moisture. 
Weigh  accurately  in  a  watch  glass  50 
grains  of  gunpowder,  and  place  the  same 
in  a  water-oven,  which  should  not  exceed 
150°  in  temperature,  until  perfectly  dry 
(say  about  an  hour).  Then  remove  it, 
and  place  it  in  the  scales  ;  the  difference 
of  weight  in  its  cold  and  hot  state  will 
be  the  moisture  required.  Deduct  '01 
of  a  grain  for  the  difference  of  tempera- 
ture of  the  glass  between  its  cold  state 
and  the  degree  of  heat  in  it  when  it 
again  reaches  the  scales,  which  between 
the  oven  and  the  scales  will,  to  a  certain 
extent,  be  lower  than  that  of  the  gun- 
powder. Multiply  by  2  for  the  percent- 
age to  make  up  100  grains. 

Second,  to  extract  the  Saltpetre, 
Weigh  as  before  50  grains  of  gun- 
powder, and  place  the  same  in  a  glass 
beaker,  mixing  it  with  hot  water,  which 
place  on  the  water-oven  for  about  an 
hour.  Decant  the  same  in  a  known  filter 
placed  in  a  glass  funnel,  and  frequently 
wash  the  filter  with  the  vrash  bottle,  so 
that  no  trace  of  saltpetre  be  left  in  it. 
Take  the  filtrate,  which  now  contains  a 
solution  of  saltpetre,  and  evaporate  it 
over  the  oven.  When  evaporated,  weigh 
the  result,  which,  multiplied  by  2,  should 
give  nearly  the  original  quantity  of  salt- 
petre with  which  the  gunpowder  was 
made. 

Third,  to  ascertain  the  Weight  of  Suipkur 
and  Charcoal  together. 
Weigh,  after  the  saltpetre  has  been  ex- 
tracted, the  sulphur  and  charcoal  left  in 
the  filter.     This  is  effected  by  placing 
the  filter  with  its  contents  on  the  oven 
to  dry,  and  afterwards  enclosing  it  in  a 
glass  tube  corked  down,  the  weight  of 
the  tube,  cork,  and  empty  filter  in  their 
I  cold  state  having  been  previously  ascer- 
!  tained.    Deduct  then  the  weight  of  the 
I  tube,  cork,  and   empty  filter   froin  the 
'  weight  of  the  tube,  cork,  and  filter  with 
:  its  contents,  and  the  difference  will  be 
the  weight  of  the  charcoal  and  sulphur. 

Fourth,  to  extract  the  Sulphur, 
Take  20  grains  of  gunpowder,  20  grains 
of  pure  saltpetre,  20  grains  of  carbonate 
oC  &odai,  «k\id  80  grains  of  chloride  of  so- 
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dium  (common  salt).  Mix  these  all  to- 
gether in  a  crucible,  and  place  the  same 
on  a  charcoal  fire,  until  the  mass  becomes 
perfectly  white;  then  remove  it,  and 
put  it  with  the  crucible  into  a  beaker  of 
cold  water.'  Place  the  beaker  on  the 
waier'O'oen  until  the  mass  dissolves,  then 
filter.  The  filtrate  is  now  heated,  and 
acidulated  bj  hydrochloric  acid  until  all 
effsrvescence  subsides.  Then  pour  in  a 
few  drops  of  chloride  of  barium,  from 
time  to  time,  which  will  cause  the  sul- 
phur in  the  solution  to  be  precipitated. 
The  solution  in  the  beaker  is  now  passed 
through  a  filter,  and  the  contents  of  the 
filter  (which  is  now  sulphur  alone)  dried 
and  weighed,  and  deducted  from  the  sum 
of  the  charcoal  and  sulphur  previously 
thus  computed,  leaves  the  charcoal  re- 
quired. A  more  efficacious  mode  of  ex- 
tracting the  sulphur  is  with  bisulphide 
of  carbon. 

The  sum  of  the  three  ingredients,  with 
the  moisture,  should  make  up  99*86  of 
100  grains,  the  slight  difference  being 
supposed  to  have  escaped  during  the 
process  of  separation,  in  the  form  of 
nitric  and  sulphuric  acid  gases. 

Gunpowder  Factory — Consists  of  build- 
ings in  which  the  several  processes  in  the 
manu&cture  of  gunpowder  are  carried 
out.  A  gunpowder  factory  should  be 
sitaated  far  away  from  inhabited  locali- 
ties. The  buildings  should  be  made  of 
wood,  so  that  in  case  of  explosion  the 
smallest  resistance  would  be  offered  to 
the  force  of  the  powder.  Explosions 
under  any  circumstances  are  disastrous, 
but,  if  they  occur  in  a  masonry  building, 
are  still  more  .so.  The  generality  of  mill- 
houses,  therefore,  will  be  found  to  be 
made  of  wood  and  protected  from  one 
another  by  huge  banks  of  earth  or  thick 
masonry  surrounding  each  house.  There 
is  no  objection  to  making  incorporating 
bouses  of  masonry  if  the  walls  be  built 
thick  enough  to  withstand  the  explosive 
force  of  a  "mill  charge  "  (50  lbs.).  To 
add  to  the  safety  of  incorporating  houses, 
in  case  of  an  explosion  in  one  room,  the 
charges  in  the  other  rooms  are  by  means 
of  self-acting  machinery  instantaneously 
drowned  in  water. 

The  principal,  indeed  the  only  govem> 
meni,  factory  for  the  manufacture  of 
gunpowder  in  Enjrlsnd  is  at  Waltbam 


Abbey.  All  powder  required  in  excess 
of  what  this  factory  is  able  to  turn  out 
is  supplied  by  private  factories  on  con- 
tract. In  India  there  are  three  factories, 
one  in  each  presidency. 

Chin  Sling,  vide  Sling,  Gun. 

Onn  Taekle  —  An  arrangement  of 
blocks  and  ropes  for  the  use  of  raising 
and  lowering  guns.  There  are  two  of 
this  name  used  in  the  artillery  service. 
One  consists  of  two  double  blocks,  called 
a  gun  tackle,  the  other  a  heavy  gun  tackle, 
consisting  of  a  double  and  treble  block. 
In  the  former,  the  power  is  increased 
fivefold  when  the  standing  end  of  the 
fall  is  made  fast  to  the  movable  block, 
and  fourfold  when  made  fast  to  the  other. 
In  the  latter,  the  power  increases  five  or 
six  times,  as  used.     (  Vide  Tackles.) 

Chmter's  Chain — A  chain  used  by  sur- 
veyors for  measuring  land,  and  called 
after  its  inventor.  It  is  66  feet  long, 
and  its  convenience  turns  on  the  fact 
that  10  square  chains  make  1  acre.  The 
chain  is  divided  into  100  links,  and  thus 
100,000  square  links  make  I  acre. 

Oonter's  Scale — A  mathematical  in- 
strument on  which  lines  and  figures  are 
marked.  The  name  of  this  scale  is  usually 
given  to  three  lines  to  be  seen  on  almost 
any  sector,  and  marked  N.  S.  T.,  meaning 
the  lines  of  logarithmic  numbers,  of  loga- 
rithmic sines,  and  of  logarithmic  tan- 
gents. To  understand  its  construction 
and  use  requires  a  knowledge  of  loga- 
rithms :  they  are  explained  in  every 
school-book  of  practical  mathematics. 

Oniset— A  piece  at  first  of  chain  and 
afterwards  of  plate  armour,  intended  as 
a  protection  to  the  vulnerable  point 
where  the  defences  of  the  arm  and  breast 
left  a  gap. 

Outta-percha  —  As  explained  in  Bal- 
four's *  Cyclopaedia  of  India,'  is  the  con- 
crete juice  of  a  forest  tree,  a  native  of 
the  shores  of  the  Straits  of  Malacca, 
Borneo,  and  the  neighbouring  countries. 
The  tree  is  from  60  to  70  feet  high, 
and  3  or  4  feet  in  diameter.  Boiling 
appears  necessary  when  the  juice  is  col- 
lected in  large  quantities,  but  when 
a  small  quantity  is  allowed  to  exude 
from  a  freshly  wounded  tree,  and  is  col- 
lected and  moulded  by  the  hand,  \\.  qu^Dl.- 
solidates  perfectly  in  a  iew  TXiVn.u\.«&,  «i.^<\. 
has  all  the  appearance  oi  ^«  -^xci^'s^^ 
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article.  Gutta-percha,  when  quite  pure,  is 
greyish  white,  but  it  is  generally  brought 
to  market  of  a  reddish  brown  hue.  The 
great  peculiarity  which  makes  gutta- 
percha convenient  and  valuable  for  a  va- 
riety of  purposes  is  that,  when  plunged 
into  boiling  water,  it  becomes  so  soft  and 
plastic  as  to  be  easily  moulded  into  any 
desired  form,  and  this  form  it  perma- 
nently retains  on  cooling.  It  is  on  this 
account  used  in  the  artillery  service  to 
take  impressions  of  the  bore  of  a  piece 
of  ordnance  which  exhibits  flaws  or 
cracks  after  firing.  But  its  most  im- 
portant application  has  been  in  the  coat- 
ing of  marine  electric  telegraph  wires. 

Oay  Sopes — Are  steadying  ropes  fas- 
tened to  the  heads  of  spars,  sheers,  der- 
ricks, gyns,  &c. 

Oymnastios — The  art  or  method  of 
exercising  the  body  to  make  it  active, 
supple,  and  capable  of  bearing  much  fa- 
tigue. It  comprises  athletic  exercises — 
fencing,  swimming  (where  opportunities 
exist),  broadsword,  bayonet,  and  running 
exercises — all  of  which  now  form  part  of 
the  instruction  given  in  setting  up  the 
British  soldier. 

Gyn  —  A  machine  for  lifting  heavy 
weights,  and  especially  for  mounting  and 
dismounting  ordnance  from  their  car- 
riages, &c.  Gyns  were  formerly  constructed 
only  of  wood,  but  are  now  also  made  of 
wrought  iron.  The  gyns  in  use  for  gar- 
rison service  are  termed  triangle  gi/nsy 
of  which  there  are  four,  designated  light 
and  heavy,  both  1 8  feet  in  height.  Two 
are  made  of  wood  and  two  of  iron,  and 
are  capable  of  raising  from  7  to  12  tons. 

A  gyn  consists  of  a  pry  pole  and  two 
cheeks  with  cross  bars,  with  a  windlass 
fixed  between  them,  forming  the  figure 
of  a  triangle  when  set  up,  hence  its 
name,  triarigle  gyn.  An  alteration  in  the 
service  gyn  was  proposed  by  Colonel 
Hay,  R.A.,  which  did  away  with  the 
shackle.  It  consisted  of  fitting  the  pry- 
pole  with  an  arched  and  forked  end,  which 
permitted  of  the  upper  block  of  the  tackle 
being  hooked  to  the  bolt  between  the 
forks  of  the  pole.  This  arrangement  has 
the  advantage  of  allowing  the  gun  to  be 
raised  to  greater  heights  than  in  the 
service  gyn.  Another  gyn  in  the  service, 
the  Gibraltar  gyn,  is  of  a  different  shape 
to  the  triangle   gyuy   and  is   used  for 


mounting  and  dismounting  ordnance  in 
situations  where  the  triangle  gyn,  from 
its  height,  could  not  be  conveniently 
placed.  This  gyn  is  not  capable  of  lifting 
more  than  3  tons. 

Oyration,  Centre  of— Is  that  point  of 
a  system  of  bodies  round  an  axis  in 
which,  if  all  the  matter  of  the  system 
were  collected,  the  same  moving  force 
would  produce  the  same  angular  velocity 
in  the  system. 

Oyrosoope — Is  thus  described: — "An 
instrument  invented  by  M.  Foncaolt  to 
render  palpable  to  the.  eye  the  earth's 
rotation.  Its  success  depends  on  the 
principle,  that  if  a  mass  be  set  in  rotation 
freely  in  space,  it  will,  unless  disturbed 
or  constrained,  preserve  absolutely  the 
plane  of  its  rotation,  and  will,  to  effect 
this,  even  overcome  slight  obstacles.' 


f> 


Habergeon — ^A  short  coat  of  mail,  con- 
sisting of  a  jacket  without  sleeves.  In 
early  times  the  habergeon  was  composed 
of  chain  mail ;  but  in  the  fourteenth  cen- 
tury a  habergeon  of  plate  armour  was 
worn  over  the  hauberk.  The  word 
habergeon,  we  find,  is  used  four  or  five 
times  in  the  Old  Testament. 

Haohnres  (French = strokes)— In  mill* 
tary  drawing,  are  strokes,  or  a  species  of 
shading,  by  which  the  relief  of  the  ground 
is  shown.  Hachures  are  of  two  kinds, 
vertical  and  horizontal. 

Hackbntt,  or  Hagbntt — Another  name 
for  an  improved  kind  of  arquebus,  and 
known  about  the  beginning  of  the  six- 
teenth century. 

Hackery — An  Indian  cart,  used  gener- 
ally in  the  Bengal  presidency  for  the  car- 
riage of  country  produce,  and  odea  in  the 
transport  of  government  stores. 

Haoqneton,  vide  Aketon. 

Hair-clothB  —  Cloths  made  of  horte 
hair.  They  are  placed  upon  the  floon 
and  tables  of  magazines,  or  buildings  in 
which  powder  is  stored  or  handled^  i% 
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preyent  accidents  from  grit.  Thej  are 
also  laid  down  on  a  jetty  to  roll  powder 
barrels  on,  or  to  cover  powder  barreb  in 
transit,  for  which  purpose  thej  are  better 
suited  than  for  any  other. 

Halberd,  or  Halbert — ^A  weapon  intro- 
duced about  the  middle  of  the  fifteenth 
century ;  halberdiers  appear  for  the  first 
time  amongst  the  English  infantry  in 
this  century.  Halberds  were,  at  a  later 
period,  and  up  even  to  the  end  of  the 
iirst  quarter  of  this  century,  used  by 
the  sergeants  of  infantry  and  artillery. 
Its  shape  was  that  of  a  spear,  with  a 
shaft  about  5  feet  long,  the  head  of 
which  was  mounted  with  a  steel  point. 
Besides  this  it  had  a  cross  piece  of  iron 
attached  to  it,  which  enabled  the  halber- 
dier to  cut  as  well  as  to  thrust.  It  is 
said  to  have  been  originally  used  by  the 
Danes. 

Another  4ise  the  halberd  was  put  to, 
viz.  when  soldiers  were  flogged.  Several 
were  heaped  together,  and  the  soldier 
was  lashed  to  them,  hence  i^he  saying, 
•*  rU  send  you  to  the  halberds." 

Hale's  Bookets,  vide  Rockets,  Hale's. 
Half-batta,  vide  Batta. 
Half-battery — In  artillery,  a  portion 
of  a  field  battery,   consisting  of   three 
g^ns  with  their  wagons. 

Half-pay — Is  defined  as  follows  in  the 
Queen's  Regulations  : — "  Every  officer 
under  25  years'  full-pay  service,  who 
from  wounds  or  ill-health  contracted  in 
and  by  the  service  shall  become  unfit  for 
duty,  and  who  shall  be  desirous  of  re- 
tiring temporarily  upon  half-pay,  is  to 
transmit  his  application  to  the  Military 
Secretary,  through  the  commanding 
officer,  accompanied  by  a  certificate  of 
a  boax^  of  medical  officers,  explaining  the 
cause  of  his  becoming  unfit  for  service." 
This  is  termed  temporary  half-pay.  But 
there  is  also  in  the  service  what  is 
known  as  permanent  half-pay,  and  this  is 
accorded  to  every  officer  who  has  served 
25  years;  it  is  also  given  to  all  field 
officers  who,  after  serving  for  5  years 
in  the  rank  of  major  or  lieutenant-colonel 
with  a  regiment,  are  not  re-employed. 
Half- pay  was  instituted  in  the  reign  of 
William  III. 

Half-WTonghtHaterialB — In  artillery, 
consist  of  the  several  parts  of  gun  car- 
riages in  the  rough,  or  partly  shaped  to 


the  form  required.  Supplies  of  th 
materials  are  kept  in  every  arsenal,  and 
are  issued  to  batteries  on  indent.  Each 
battery  in  the  field  is  allowed  the  fol- 
lowing half-wroughts: — 


Beam 

1 

Cheeks 

2 

Perch  wagon 
Splinter  bar 
Shafts,  spare 
Felloes 

1 
..       2 

2,  complete 
..     12 

Spokes 

..     24 

But  as  a  spare  carriage  is  allowed, 
there  is  no  necessity  to  carry  such  pon- 
derous articles  as  beams,  &c. ;  the  officer 
commanding  a  troop  or  battery  will, 
therefore,  use  his  discretion,  according 
to  the  nature  of  the  service  on  which  he 
may  be  going,  as  to  what  half-wrought 
materials  he  will  carry,  any  in  excess  of 
the  number  allowed  being  provided  at 
his  own  expense.  On  leaving  a  station 
where  there  may  be  an  arsenal,  he  can, 
if  he  thinks  fit,  return  into  store  such 
half-wroughts  as  he  may  not  wish  to 
carry  on  the  march,  receiving  from  the 
ordnance  officer  a  receipt,  which  will  be 
his  voucher  for  obtaining  others  free  of 
charge  at  the  next  arsenal. 

The  above  instructions  have  reference 
to  the  artillery  in  India,  wherever  the 
carriages  are  of  the  old  pattern,  viz.  of 
wood.  The  new  field  carriages  being 
made  of  iron,  the  supply  of  half- 
wroughts  as  shown  in  the  above  list 
is  not  required,  except  for  the  wheels 
and  other  w^ooden  parts  of  the  carriage. 

Halt — Literally,  to  stop  ;  a  term  well 
known  to  soldiers.  It  is  the  word  of 
command  given  to  a  body  of  men,  or  to 
a  regiment  or  an  army,  on  the  move, 
to  discontinue  its  march. 

In  the  march  of  a  body  of  soldiers 
halts  are  very  necessary  for  the  comfort 
of  the  men ,  to  enable  them  to  rest 
themselves.  On  the  usual  daily  march 
of  a  regiment  in  India,  halts  are  made 
halfway,  and  coffee  is  served  out  to  the 
men.  This  is  a  very  desirable  arrange- 
ment,, seeing  how  early  a  regiment  com- 
mences its  march  in  that  country. 

Hambro'  Line^  vide  Line,  Hambro*. 

Hasies — Two  pieces  of  iron  encircling 
a  horse's  collar,  couiiected.  cit  Wv«\mA.\atci 
by  an  iron  loop,  and  at  t\v»  \a^  V^  ^ 
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strap  and  buckle.  Attached  to  the  hames 
are  iron  lugs  to  which  the  traces  are 
linked. 

Hammer  —  An  instrument  in  very 
general  use  for  driving  and  drawing  nails, 
beating  out  metals,  &c.  There  are  va- 
rious kinds  of  hand  hammers,  which 
are  used  for  different  purposes.  Their 
weights  are  variously  estimated. 

The  same  name  is  given  to  one  of  the 
parts  of  the  lock  of  small-arms. 

Hammer,  Claw,  vide  Claw  Hammer. 

Hammer,  Cooper's — For  headiiig  and 
unheading  powder  or  ammunition  barrels, 
and  performing  such  coopering  operations 
in  a  magazine,  or  wherever  powder  is 
being  handled,  as  may  be  required.  Only 
copper  or  wooden  cross-head  mallets  are 
allowed  to  be  used  for  such  purposes. 

In  heading  or  unheading  powder  barrels, 
the  persons  employed  are  not  allowed 
to  use  the  bare  adze  against  the  copper 
hoops,  but  are  invariably  to  apply  a 
driver. 

Hammer,  Sledge  —  A  large  hammer 
used  by  the  blacksmith  when  the  object 
to  be  forged  is  not  very  large.  The  weight 
of  a  sledge>hammer  is  from  10  to  14  lbs., 
although  sometimes  even  more.  The 
sledge-hammer  is  wielded  by  the  fire- 
man's assistant,  who  is  termed  the 
hammer-man. 

Hammer,  Steam  —  As  described  in 
Weale's  *  Dictionary,*  "  is  employed  in- 
stead of  the  old  helves  or  lift-hammers, 
and  is  worked  by  a  connected  high- 
pressure  steam-engine,  which  raises  the 
hammer  to  any  required  height  within 
its  vertical  range  of  motion,  in  which 
it  is  guided  by  two  planed  guides.  On 
the  escape  of  the  steam,  when  the  valve 
of  the  cylinder  is  opened,  the  hammer 
falls  on  the  work  that  lies  on  the  anvil 
with  the  full  force  due  to  gravity,  with 
scarcely  any  loss  from  friction.  The  in- 
stant the  hammer  has  given  its  blow,  the 
steam  is  again  let  in  under  the  piston, 
and  the  same  action  is  repeated  with  ease 
and  rapidity."  This  hammer  is  the  in- 
vention of  Mr.  Nasmyth.  in  the  first 
hammers  that  were  used,  the  weight  of 
the  descending  mass — viz.  the  hammer- 
block,  hammer,  &c. — was  from  30  to  60 
cwt.,  but  it  is  now  almost  as  many  tons. 
The  Nasmyth  hammer  in  the  gun  factory 
at  Woolwich  haa  a  descending  weij^ht  of 


40  tons.  It  is  used  in  the  mannfactiire 
of  the  large  coil  guns,  and  is  worked  with 
the  ease  and  precision  of  the  merest 
toy. 

Hammer,  Tilt — ^Used  in  forging  imple- 
ments and  tools,  such  as  shovels,  spades, 
mattocks,  and  cleavers. 

Hammer,  Wrench  —  Used  to  tighten 
and  loosen  nuts  and  bolts ;  it  can,  from 
its  construction,  be  adjusted  to  any  re- 
quired size.  This  nature  of  hammer  has 
a  turn-screw  attached  to  it.  9 

Hammock — A  kind  of  bed  suspended, 
on  land,  between  trees  or  posts ;  on  board 
ship,  between  hooks.  Each  soldier  proceed- 
ing to  sea  on  board  a  troop  or  transport  ship 
is  entitled  to  have  a  hammock  told  off  to 
him  as  his  resting-place  of  a  night. 

Hand — A  measure  of  4  inches.  The 
height  of  a  horse  is  computed  by  hands. 

Hand-aze — One  of  the  implements 
used  by  the  pioneers  of  a  regiment. 

Handcuff — A  fetter  to  secure  the 
hands  together.  Handcuffs  are  made  of 
iron,  ring-shaped,  with  a  lock  attached, 
and  just  large  enough  to  keep  on  the 
wrists  without  hurting  them. 

Hand  Orenades,  vide  Grenades. 

Handguns — As  used  in  former  days,  and 
as  the  name  imports,were  synonymous  with 
what  we  now  term  '*  small-arms,"  but  very 
rude  in  construction  and  of  considerable 
weight.  They  were  introduced  in  the  early 
part  of  the  fifteenth  century.  They  are  thus 
described  :  —  "  Handguns  had,  as  already 
mentioned,  been  used  at  the  siege  of 
Arras,  in  the  year  1414,  and  in  this 
reign  they  were  coming  into  more  general 
use ;  but  they  were  very  rude  in  con- 
struction, being  formed  of  a  simple  iron 
tube  with  a  touchhole  at  top,  fixed  in  a 
stock  of  wood  about  a  cubit  and  a  half 
long,  and  called  the  frame  of  the  ^gotme.' 
The  pan,  it  appears,  was  suhsequoitlj 
added  to  prevent  the  priming  from  fisllii^ 
on  the  ground." 

Handles,  Limbering — ^The  iron  handles 
on  each  side  of  the  trail  of  a  gun  car- 
nage to  assist  in  limbering  up  the  gun  to 
the  limber. 

Hand-ruhMng  —  The  manipulation 
which  horses'  legs  undergo  on  the  march 
and  elsewhere,  chiefly  at  feeding  time, 
and  which  should  he  continued  for  about 
20  minutes  at  each  meal. 

Handsaw  —  A  carpenter's  tool  for 
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cutting  asnnder  wood  which  would  be 
too  thick  to  be  cut  by  an  adze,  or  which 
requires  accuracy  in  cutting. 

Handspike  —  A  lever  of  the  first 
order.  There  are  several  descriptions  of 
handspikes  in  the  service,  many  of  which 
are  used  in  the  artillery  for  running  up 
gun  carriages,  raising  or  turning  heavy 
stores,  slinging  ammunition  boxes,  tra- 
versing guns  and  mortars,  and  for  all 
purposes  where  leverage  is  required  to 
tbe  used. 

Handspike,  Bevelled,  vide  Bevelled 
Handspike. 

Handspike,  Trayersing  —  A  hand- 
spike attached  to  the  end  of  the  trail  of 
^un  carriages.  It  is  movable,  and,  when 
the  gun  is  not  in  action,  is  strapped  on 
the  surface  of  the  carriage. 

Hang  Fire,  To — ^The  term  is  applied 
when  a  gun  is  slow  in  discharging  itself, 
from  the  flame  being  checked  in  its  pass- 
age to  the  charge,  either  from  the  vent 
being  fouled  or  the  charge  being  damp. 
The  former  can  scarcely  happen  now,  as 
the  friction  tube  conveys  the  flame  to 
the  charge  with  great  certainty. 

Harawii  To — ^In  a  military  sense,  is  the 
act  of  annoying  and  incessantly  pur- 
suing or  hanging  on  the  rear  and  flanks 
of  a  retreating  force,  so  as,  if  possible, 
to  prevent  its  attaining  its  object,  and 
perhaps  overcoming  the  enemy  altogether. 
Notwithstanding  the  disadvantage  which 
a  retreating  army  has  under  these  circum- 
stances, history  aflbrds  us  examples  that 
if  the  retreat  be  conducted  by  an  able 
cimimander,  he  has  it  in  his  power,  by  his 
ingenuity  and  other  military  qualities,  to 
avoid  the  enemy,  by  getting  into  in- 
accessible places,  or  by  so  disposing  of 
his  troops  as  to  make  it  hazardous  for  a 
punuing  army  to  follow  him  up,  or  any 
longer  to  endeavour  to  harass  him. 

Harness — ^The  furniture  or  trappings  of 
horses,  esepcially  of  draught  horses.  The 
term  was  applied  in  the  very  earliest  ages 
to  body  armour  as  well.  The  origin  of 
harness  can  be  traced  back  to  a  very  re- 
mote date.  We  observe  in  ancient  pic- 
tures, and  in  the  description  of  ancient 
ceremonies  and  games,  such  as  the 
Olympic  games,  that  horses  were  attached 
to  carriages  with  harness,  of  what  kind 
•ad  description  no  writings  tell  us,  vary- 
ing, undonbtedly,  Bccording  to  tbe  ideas 


of  the  several  nations  which  used  it.  The 
present  mode  of  harnessing  horses  to  gun 
carriages  is  only  of  a  comparatively  late 
date.  The  usual  manner  was  to  place 
one  horse  before  the  other,  similar  to 
the  custom  still  observed  in  the  country 
carts  in  our  own  land,  the  driver  dis- 
mounted, and  walking  alongside  his 
horses.  This,  however,  was  found  to  be 
awkward  when  quick  movement  was  re- 
quired, and  moreover,  on  the  march  with 
a  long  line  of  carriages,  took  up  a  great 
deal  of  space.  The  idea  then  came  to 
harness  the  horses  two  and  two  abreast, 
and  ultimately  to  mount  them  instead 
of  driving  them  on  foot.  This  now  is 
the  custom  in  all  artilleries.  In  the 
English  artillery,  shafts  are  used,  and  to 
each  gun  carriage  the  number  of  horses 
is  regulated  accoi*ding  to  the  weight  they 
have  to  pull,  each  horse  of  a  team  of 
4  horses  being  able  to  draw  6  cwt.,  or 
24  cwt. ;  a  team  of  6  horses,  5  cwt. 
each,  or  30  cwt.,  and  thus  decreasing 
rapidly  in  their  power  of  draught,  so 
that  when  each  horse  can  only  draw  4 
cwt.,  no  advantage  is  gained  in  employ- 
ing a  greater  number  of  horses  than  12 
for  the  heaviest  load  in  the  service.  The 
harness  for  the  off-wheel  or  shaft  horse 
is  somewhat  different  to  that  for  the 
leading  horses,  loops  orMugs  having  to 
be  attached  to  the  chaise  saddle  for  the 
support  of  the  shafts. 

Harness  for  the  use  of  the  artillery  in 
India  is  after  the  same  pattern  as  that 
issued  at  home,  but  it  is  made  up  in  the 
country,  the  Indian  government  having 
establishments  for  that  purpose.  Harness 
is  issued  unblacked,  and  is  kept  in  order 
by  a  mixture  of  bees-wax,  mutton  suet, 
and  spirits  of  turpentine,  which  should 
be  well  and  frequently  rubbed  in ;  the 
whole  to  be  hand-rubbed  daily. 

Harness  for  man  draught  is  occasion- 
ally required.  It  consists,  as  described  in 
the  *  Treatise  on  Military  Carriages,*  of 
white  rope,  with  a  hook  at  one  end  and  an 
eye  at  the  other, 'and  fitted  with  web  loops 
to  go  over  the  men's  shoulders.  The  har- 
ness is  heavy  and  tight,  and  would  be  used 
when  guns  get  into  a  difficulty  and  re- 
quire assistance,  or  when  there  is  a  defi- 
ciency of  cattle. 

In  harnessing  elephanta  to  Yi^aN^  ^'d*^ 
one  elephant  goes  in  ihe  s\i8l^\;&,  «h  ^^qqtdA. 
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leads,  and  if  a  third  be  necessary,  the 
animal  assists  by  pushing  from  behind. 

Hars^^ye — A  kind  of  demi-lance,  in- 
troduced in  1114. 

Haaberk — ^A  military  tunic  or  vest- 
ment worn  bv  the  Saxons  and  Normans 
at  the  Conquest.  It  was  covered  with 
iron  rings  either  laying  flat  on  the  coat 
or  standing  up  edgeways.  The  dress  was 
used  by  the  Saxons,  as  early  as  the  eighth 
century,  as  defensive  body  armour,  and 
called  by  them  the  tunic  of  rings,  but  by 
the  Normans  the  hauberk.  Colonel  Luard, 
in  his  work  on  *  The  I)ress  of  the  British 
Soldier/ states  that,  besides  the  hauberk 
of  rings,  there  are  some  marked  with 
transverse  lines,  so  as  to  give  the  idea  of 
being  quilted,  or  stitched  in  chequers,  or 
covered  with  small  lozenge-shaped  pieces 
of  steel  instead  of  rings,  known  about 
this  period,  a.d.  1066-1087,  by  the  name 
of  mascled  armour,  from  its  resemblance 
to  the  meshes  of  a  net.  Other  descrip- 
tions of  armour  were  in  use,  and  in  some 
instances  the  hauberks  appear  to  be  com- 
posed of  rings  and  mascles  mixed ;  in 
others,  the  body  is  diamonded,  and  the 
cowl  and  arms  covered  with  rings. 

On  referring  to  a  work  entitled  *  The 
Conqueror  and  his  Companions,*  by  Mr. 
J.  R.  Planch^,  Somerset  herald,  the  hau- 
berk as  worn  by  William  the  Conqueror 
is  thus  spoken  of : — "  In  the  Bayeux  ta- 
pestry we  behold  him  armed  in  his  hau- 
berk, which  was  not  the  coat  of  chain 
mail  of  the  thirteenth  century,  but  the 
geringhed  bymie  of  the  eleventh  and 
twelfth,  consisting  of  iron  rings,  not 
linked  together  and  forming  a  garment 
of  themselves,  but  sewn  or  strongly 
fastened  flat  upon  a  tunic  of  leather  or 
of  quilted  linen,  buckram,  canvas,  or  some 
strong  material  descending  to  the  mid- 
leg,  and  which,  being  open  in  the  skirts 
both  before  and  behind  for  convenience  in 
riding,  gave  it  the  appearance  of  a  jacket 
with  short  breeches  attached  to  it,  if, 
indeed,  such  was  not  actually  the  case  in 
some  instances.  The  sleeves  were  loose, 
and  reached  only  just  below  the  elbow." 

Havildar — A  non-commissioned  officer 
attached  to  a  native  regiment  of  infantry 
in  India;  his  position  is  similar  to  that 
of  a  sergeant  in  a  European  regiment. 

Havildar-Kajor  —  The  sergeant-major 
of  a  native  regiment  of  infantry. 


Hayresaok  (French,  havre^ac)  —  A 
canvas  or  linen  bag  issued  to  every  sol- 
dier on  a  march,  for  the  purpose  of  carry- 
ing provisions,  odds  and  ends,  &c  It  is 
carried  on  the  left  side  by  a  strap  passing 
over  the  right  shoulder,  and  is  only  used 
in  the  Held  or  cantonments. 

Hawser — ^A  rope  made  of  three  strands; 
it  is  coiled  up  right-handed,  or  what  is 
termed  **  with  the  sun.'*  It  is  one  of  the 
ropes  used  in  lifting  ordnance. 

Haxo's  System  —  A  system  of  forti- 
fication introduced  by  a  distinguished 
engineer  of  that  name,  who  served  under 
the  first  Napoleon.  He  is  known  to 
English  engineers,  chiefly,  as  the  inventor 
of  casemated  batteries  a  VHaxo,  These 
batteries  have  earthen  parapets  along 
their  front,  and  their  arches  are  well 
covered  with  earth.  They  are  open  to 
the  terreplein  in  the  rear,  and  there  an 
apertures  in  front  of  the  guns,  opening 
into  embrasures  formed  in  an  extension  of 
the  parapet  at  these  points,  beyond  its 
ordinary  retired  position.  Being  open  to 
the  rear,  the  circulation  of  air  prevents 
any  inconvenience  from  smoke. 

Batteries  of  this  nature  are  to  be  found 
in  many  of  our  new  works. 

Hay — Grass  cut  and  dried ;  the  forage 
given  to  horses  in  Europe.  In  India, 
grass,  in  lieu  of  hay,  is  issued  to  all 
cavalry  and  artillery  horses.  Surplus 
grass  is  stacked,  and  used  when  there 
is  a  deficiency  of  green  grass. 

Head-qnarters---Generally  understood 
to  mean  the  residence  of  the  commander- 
in-chief,  whether  in  camp  or  elsewhere. 
It  is  also  applicable  to  the  place  where 
the  officer  commanding  any  independMit 
position  or  body  of  troops  resides. 

Head,  Sponge — In  artillery,  the  top 
of  the  sponge  staff.  It  consists  of  a  blod[ 
termed  the  head^  upon  which  the  wool 
to  form  the  sponge  is  fastened  either 
by  the  process  of  thrumming  or  viggmg 
or  some  simpler  mode. 

Head-Stall — In  harness,  that  part  of 
the  bridle  which  encompasses  the  horse's 
head. 

Heavy  Cavalry — Commonly  known  as 
the  heacies.  They  receive  their  name  in 
contradistinction  to  the  light  cavalry, 
from  their  equipment  and  weight  being 
greater  than  the  latter.  In  the  British 
sevvlce  there  are  7  regiments  of  htavimt 
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viz.  the  dn^oon  guards.  The  weight 
the  horse  of  the  h^xme$  has  to  carry  is 
over  19  stone. 

Hiedge — ^An  enclosure  of  small  shrubs 
or  trees  set  round  a  field.  In  certain 
military  positions,  hedges  are  often 
taken  advantage  of  to  form  obstacles  as 
well  as  coyer  against  an  advancing  foe. 
To  render  them  valuable,  they  may  be 
strengthened  in  the  several  modes  laid 
down  in  the  Chatham  course : — 

^  Strong  hedges  form  one  of  the  best 
obstacles  that  can  be  found,  and  with 
^mparatively  little  labour  can  be  made 
to  &lford  good  cover  for  the  defenders. 
Hedges  that  can  be  easily  enfiladed  by 
artillery  fire  should  not  be  selected  for 
defence.  Their  efficiency  may  be  in- 
creased in  any  of  the  following  ways : — 

''  When  the  hedge  is  more  than  6  feet 
high,  weak  parts  should  be  strengthened 
by  weaving  in  branches  cut  off  above 
that  height.  A  ditch  of  any  section  (say 
3  feet  deep,  8  feet  wide  at  bottom,  and 
10  feet  at  top)  should  be  excavated,  2 
feet  in  front,  the  earth  from  it  thrown 
over  and  laid  against  the  hedge,  forming 
a  parapet  with  a  banquette." 

**  If  time  presses,  the  earth  may  be  ob- 
tained from  a  trench  of  similar  sections, 
12  feet  in  rear,  or  partly  from  front  and 
partly  from  rear. 

*'  When  the  hedge  is  situated  on  a 
steep  slope,  the  earth  should  be  taken 
from  a  trench  in  rear. 

^  If  only  half  an  hour  be  available,  a 
trench  2  feet  deep  and  3  feet  wide  could 
be  dug  in  rear,  and  the  earth  thrown  up 
i^ainst  the  hedge,  so  as  to  form  a  breast- 
work, behind  which  cover  can  be  ob- 
tained by  stooping.  For  the  sake  of  con- 
cealment, the  branches  should  not  be  cut. 

^  When  the  hedge  is  under  6  feet  in 
height,  a  small  ditch  should  be  dug  in 
front,  and  the  earth  thrown  over  the 
hedge,  a  trench  in  rear  being  also  made 
to  provide  the  necessary  cover. 

**  If  there  be  a  ditoh  in  rear  of  a  hedge, 
a  very  small  amount  of  labour  may  pro- 
vide cover." 

Heliograph-^-An  apparatus  (the  in- 
rention  of  Mr.  H.  C.  Mance)  for  tele- 
graphing by  means  of  the  sun's  rays. 
it  is  composed  of  a  circular  mirror, 
Tarying  in  diameter,  according  to  whether 
it  be  for  field  or  for  fixed  oiserrations ; 


this  miiTor  revolves  on  a  horizontal 
axis,  and  is  adjusted  to  the  required 
angle  of  incidence  w^ith  the  sun,  in  con- 
nection with  a  telescopic  rod.  By  means  . 
of  adjusting  screws,  the  rays  of  the  sun 
can  be  made  to  fall  upon  any  given 
point  with  the  utmost  precision.  The 
mirror  can  be  raised  and  depressed  by  a 
vertical  rod  placed  at  its  back,  and  thus 
the  flash  occasioned  by  the  rays  falling 
upon  it  can  be  made,  according  to  the 
wish  of  the  operator,  of  any  length, 
varied  or  grouped,  representing  letters 
or  words  composing  the  messages.  Mr. 
Mance  has  adopted  for  his  sun-telegraphy 
the  Morse  system  of  dashes  and  dots ; 
and  in  India,  where  this  apparatus  has 
been  in  use  for  some  time,  its  working 
has  been  attended  with  complete  success, 
the  range  of  signals  being  very  great, 
and  their  intelligibility  absolute.  They 
can  be  read  in  ordinary  weather  without 
telescopes  up  to  50  miles,  and  during 
experiments  made  in  this  country,  in  clear 
weather,  messages  were  signalled  and 
visible  to  the  naked  eye  up  to  80  or  even 
100  miles.     (  Vide  Telegraphy.) 

Heliostat— -An  instrument  by  means  of 
which  the  rays  of  the  sun  can  be  flashed 
to  great  distances.  This  instrument  was 
invented  by  Gauss  in  1821.  It  consists 
of  an  adjustable  mirror  as  reflector, 
worked  in  connection  with  a  combina- 
tion of  telescopes,  and  is  now  used  in  all 
trigonometrical  surveys,  and  by  its  aid 
triangles  having  sides  over  100  miles  in 
length  can  be  formed  and  measured. 

The  heliostat  used  in  Great  Britain  is 
that  invented  by  Captain  Drummond, 
K.  £.,  an  improvement  on  S*Gravesande'i 
and  Colonel  Colby's  instruments.  It 
consists  of  an  equatorial,  revolving  on 
its  polar  axis,  so  that  the  sun,  when  once 
accurately  in  the  focus  of  the  telescope, 
continues  steadily  fixed  there.  This  in- 
strument is  very  similar  to  that  known 
by  the  name  of  heliotrope. 

Heliotrope,  vide  Heliostat. 

Helix  —  Any  thing  of  a  spiral  form, 
whether  in  one  plane,  as  the  spiral  curve, 
or  in  different  planes,  as  the  screw. 

Helmet — Defensive    armour    for    the 
head.     Anciently  helmets  were  of  two 
kinds,  <^n  and  closed,  with  ornamen.t% 
on  the  top  of  them.    T\ve  {ornvw  oxA-^ 
covered  the  head,  ears,  and  uec^,  \ftv?\\i^ 


HEL 


188 


HID 


the  face  open.  The  latter  enclosed  the 
face,  besides  having  perforations  on  the 
front  of  it  for  the  admission  of  air, 
and  slits  also  to  admit  of  the  wearer 
being  able  to  see;  this  part  was  styled 
the  visor^  which  could  be  lifted  up.  The 
helmet  with  ornament  at  top  appears  to 
have  been  first  worn  at  jousts  or  tourna- 
ments. 

The  helmet  is  still  worn  in  certain 
cavalry  regiments.  In  India  a  helmet 
made  of  cork  is  the  universal  head-dress 
for  officers  of  the  staff,  artillery,  and 
native  army ;  and  a  wicker  one,  covered 
with  white  cloth,  for  the  troops. 

Helye  —  The  wooden  handle  of  en- 
trenching tools,  such  as  axes  (felling  and 
pick),  hatchets,  kodalies,  shovels,  spades ; 
also  the  handle  of  certain  artificers'  tools, 
axes,  and  sledge  hammers. 

Hemp  —  The  fibre  of  certain  plants 
grown  both  in  Europe  and  India,  known 
as  the  Cannabis  sativa  and  indica,  which 
have  been  pronounced  identical  plants. 
Balfour's  *  Encyclopaedia  *  gives  the  fol- 
lowing description : — "  In  various  notices 
of  Indian  fibres,  we  frequently  meet  with 
the  word  sunn  as  indicating  a  particular 
kind  of  hemp.  Sometimes  we  find  it 
called  Indian  hemp,  and  we  may  often 
see  hemp  enumerated  as  one  of  the  ex- 
ports from  India,  at  other  times  we  may 
see  either  the  same  or  another  fibre  men- 
tioned by  the  name  of  brown  hemp. 
These  various  names  are  sometimes  ap- 
plied to  the  fibre  of  one  or  two  different 
plants,  or  are  employed  to  distinguish 
the  fibre  of  three  distinct  plants,  all  of 
which  are  grown  for  their  fibres,  and 
have  been  and  might  be  exported  from 
India ;  though  only  two  of  them  are  now 
usually  to  be  found  among  the  exports 
from  that  country.  Hence,  to  avoid  am- 
biguity, it  is  necessary  to  notice  the 
plants  to  which  these  several  names  are 
correctly  applicable. 

^*  The  true  hemp  (Cannabis  8ativa\ 
gunja  of  the  natives,  is  everywhere  cul- 
tivated in  the  plains  of  India,  not  on  ac- 
count of  its  fibres,  but  for  its  intoxicating 
leaves  and  their  secretions.  In  the  Hima- 
layas, however,  the  fibre  is  separated 
for  economic  purposes,  and  was  exported 
from  India  to  England  during  the  last 
war,  and  this  has  been  the  case  for  many 
jrears.     The  Gbre  of  the  8'tnn  or  taag 


{Clotahria  juncea)  is  often  called  Indian 
hemp,  but  incorrectly.  It  is  the  kind 
most  generally  cultivated  all  over  India 
on  account  of  its  fibre,  and  is  that  usually 
mentioned  in  the  exports  from  Calcutta 
under  the  name  of  hemp,  but  also  as 
sunn.  The  plant  may  be  distinguished 
by  its  flowers  being  of  a  bright  yellow 
colour,  and  of  the  form  of  the  pea  and  of 
the  laburnum,  while  the  leaves  are  entin 
and  lanceolate.  The  fibre  alluded  to  is 
very  valuable  for  cordage,  canvas,  twine, 
&c.  Madras  and  Bombay  both  export 
large  quantities  of  hemp." 

Henohmen — Soldiers  who  guarded  tkt 
king's  person  in  the  time  of  Henry  YIU. 

Herald — A  public  officer,  whoee  prin- 
cipal function  was  formerly  to  dMlare 
.  war,  publish  peace,  &c.  Nowadays  heralds 
are  only  used  on  certain  state  occasioiis. 
The  Lancaster  herald,  at  the  Herald's 
College,  is  inspector  of  regimental 
colours. 

Hero — In  the  present  acceptation  of 
the  term,  a  person  distinguished  for  acts 
of  valour.  Amongst  the  ancienta  the 
name  was  accorded  to  men  who  became 
illustrious  in  war,  and  who  were  styled 
demi-gods,  from  a  general  notion  that 
their  actions  entitled  them  to  a  place  in 
heaven  immediately  after  their  decease. 

Herse — In  fortification,  is  a  kind  of 
gate  or  poi*tcullis,  with  iron  bars  like  a 
harrow,  set  in  with  iron  pikes,  placed 
above  gates  and  lowered,  to  impede  the 
advance  of  an  enemy. 

Hide-bonnd — ^Applied  to  a  horse,  li^ 
nifies  that  his  skin  cannot  be  pulled  np 
or  raised  from  his  ribs  and  back  ;  camad 
from  bad  keep,  poverty,  internal  disease. 
The  remedy  consists  in  good  grooming 
and  diet,  with  gentle  medicine^  and 
keeping  the  animal  warm. 

Hides — The  skins  of  buffaloes,  eemt, 
bullocks,  and  other  animals.  Buflklo  hidii 
are  used  in  India  for  the  manuiactnre  of 
buff  accoutrements,  belting  of  machinerf, 
&c. ;  bullock  or  cow  hides  for  mendii^ 
cartouches  and  priming  pouches,  and  a 
variety  of  other  leather  work.  For  tke 
preparation  of  hides,  vide  Leather. 

Hides,  Tanned,  Powdar  —  BniliUo 
hides  which  have  undergone  the  procei 
of  tanning.  They  are  used  for  ooToring 
the  floors  of  powder  bouses  and  ekargt 
magazines. 
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TTiglila^nHAr  —  Any  person  from  a 
moontainons  country.  Highland  regi- 
ments, though  assuming  the  dress  of 
highlanders,  are  made  up  of  her  Majesty's 
subjects  from  all  parts  of  her  dominions, 
nevertheless  it  is  stated  that  79  per  cent. 
are  Scotchmen.  The  depots  of  these  regi- 
ments are  permanently  kept  in  Scotland 
for  the  purpose  of  recruiting.  There 
are  in  the  British  army  nine  regiments  of 
highUnders,  viz.,  42nd,  or  Black  Watch, 
raised  In  1739;  71st,  in  1777;  72nd,  in 
the  same  year ;  74th,  in  1787  ;  78th,  in 
1793;  79th,  in  1805;  91st,  in  1863; 
92nd,  in  1796 ;  93rd,  in  1800. 

Higli-preiiiire  Engine — ^A  non-con- 
densing engine.  (  Vide  Condensing  Engine.) 

Bilt — ^The  handle  of  a  sword. 

Hip  Xaftem — ^The  rafters  or  beams 
running  diagonally  from  the  apices  of  a 
pyramidal  roof  to  the  corners.of  the  roof. 

EQitOTj,  Ifilitary  —  A  narrative  or 
description  of  the  several  military  trans- 
actions, campaigns,  battles,  sieges, 
marches,  &c.  of  armies. 

A  thorough  knowledge  of  this  branch  of 
history  is  necessary  to  make  the  military 
man  apt  in  his  profession,  self-reliant,  and 
capable  of  command.  It  is  indeed  the 
secret  of  many  a  commander's  success  in 
the  varied  positions  he  is  placed  in  in  his 
career,  as  in  the  study  of  military 
history  he  finds  a  precedent  for  every 
strategic  emergency,  and  a  solution  of  the 
many  difficult  problems  in  the  art  of  war, 
which  great  generals  have  overcome. 
The  study  of  military  history  further 
tends  to  create  high  aspirations  after 
military  glory,  from  the  perusal  of  deeds 
of  valour  performed  by  men  who  have 
devoted  and  sacrificed  their  lives  for  the 
good  of  their  country. 

HitAll— The  name  given  to  certain 
knots,  such  as  the  timber  hitch,  clove 
kitchf  and  others.  These  knots  are  very 
valuable  for  artillery  and  engineer  pur- 
poses, the  advantage  being  that,  as  long 
as  the  strain  is  kept  upon  them,  they 
never  give  way. 

Hit^es  may  be  described  as  overlaying 
a  part  of  a  rope  with  itself  in  such  a 
manner  that  a  loop  or  loops  are  formed 
to  jam  on  each  other. 

HoUlen — ^An  inferior  kind  of  cavalry 
•led  or  raised  in  the  reign  of  Edward  II. 
Tliey  were  stationed  at  Portsmouth  and 


other  maritime  places,  and  bound  to  keep 
a  little  nag  for  the  purpose  of  giving 
notice  of  invasion.  They  wore  an  aketon 
or  armour  of  plates,  a  bascinet,  iron 
gauntlets,  a  sword,  knife,  and  a  lance. 

Hoist — An  apparatus  for  raising  bodies 
from  the  ground-fioor  of  a  building  to  a 
fioor  above,  such  as  is  used  in  store- 
hou^ses. 

Hold,  To — ^To  be  in  military  possession 
of  a  place. 

Holdalls,  Leather — Bags  or  cases  for 
carrying  implements  for  the  M.L.K.  7-pr. 
equipment,  are  "oflf"  and  "near;"  each 
has  links  at  the  back  for  hanging  it  on 
the  saddle. 

Holes,  Blasting — In  the  demolition  of 
masonry  works  and  rocks,  cylindrical 
holes  are  bored  and  charged  with  powder, 
gun-cotton,  or  some  other  explosive 
substance.  The  instrument  used  in 
blasting  is  a  borer  or  jumper.  The  di- 
mensions of  holes  vary,  according  to  the 
purpose  required,  and  whether  powder, 
gun-cotton,  or  other  substance,  is  to  be 
used ;  gunpowder  requires  a  deeper  hole 
than  either  of  the  others. 

Holster — ^The  leather  case  which  holds 
a  cavalry  man's  pistol.  Lancers  and  non- 
commissioned officers  of  cavalry  have  tw« 
holsters  attached  to  the  front  part  of  their 
saddles.  Wallets  have  been  introduced  in 
lieu  of  holsters  for  the  staff  and  certain 
regiments  in  the  service. 

Home — ^In  artillery,  the  term  used  to 
express  the  position  of  a  shot  when  the 
gun  is  loaded.  Thus,  "  Is  the  shot  well 
home?"  is  a  common  expression  amongst 
artillerymen. 

Homogeneous  —  A  term  applied  to 
various  substances  to  denote  that  they 
consist  of  similar  parts,  or  parts  of  the 
same  nature  and  kind;  thus,  the  sub- 
stance of  a  solid  shot  may  be  said  to  be 
homogeneous  when  the  metal  is  of  the 
same  density  and  texture  throughout. 
In  a  perfectly  homogeneous  shot,  the 
centre  of  figure  and  the  centre  of  gravity 
of  the  mass  are  coincident. 

Honey-oombed — In  ordnance,  the  term 
applied  to  the  holes  or  cavities  on  the 
surface  of  the  bore,  which  are  caused  from 
exposure  or  having  been  much  used.  A 
gun  which  is  much  honey-combed  should, 
be  condemned  as  unserviceaYAe. 

Honour  —  James,  in  \iV&  ^DvcXyoiaax^^ 
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states  that  this  is  a  term  variously  used 
in  military  life,  and  describes  it  as 
follows : — **  As  a  quality  of  the  mind  it 
cannot  be  too  much  encouraged  or  too 
much  cultivated  among  officers  of  all 
ranks  and  descriptions.  The  possession 
of  it  is  a  guarantee  for  good  conduct,  a 
bond  of  fidelity,  and  a  certain  barrier 
against  military  corruption.  Most  men 
are  excited  to  deeds  of  valour  and  enter- 
prise, who  would  otherwise  remain  in- 
active,  or  only  perform  the  mere  drudgery 
of  service.  This  species  of  honour  is,  in 
fact,  the  root  of  that  esprit  de  corps 
which  makes  a  whole  body  of  officers 
tenacious  of  reputation,  and  solicitous  to 
preserve  it  unsullied,  from  the  colonel  to 
the  lowest  drummer-boy." 

Honourable  Artillery  Company  —  A 
volunteer  force,  and  the  oldest  military 
body  in  England. 

Hononrs,  Funeral — ^The  respect  paid 
to  officers  who,  at  the  time  of  their 
decease,  were  on  full  regimental  pay,  or 
employed  on  the  staff,  or  in  the  exercise 
of  any  military  command. 

Honours,  Military — A  general  term 
for  the  external  marks  of  respect  paid  by 
troops  to  royalty  and  officers  of  high  civil 
and  military  rank.  {Vide  Guard  of 
Honour.) 

The  auxiliary  forces  pay  military 
honours,  and  may  provide  a  guard  of 
honour  or  escort  for  a  member  of  the 
royal  family,  or  for  the  lord-lieutenant 
of  the  county ;  but  a  report  of  the  cir- 
cumstance is  to  be  made  to  the  general 
officer  commanding  the  district  by  the 
commanding  officer.  In  no  other  case 
will  any  body  of  auxiliary  forces  take 
part  in  any  public  procession  or  cere- 
mony, or  form  a  guard  of  honour,  with- 
out the  special  authority  of  the  general 
officer  commanding  the  district. 

Honours  of  War — ^This  expression  is 
more  immediately  applicable  to  the 
terms  granted  to  a  capitulating  enemy 
when  evacuating  a  fortress.  No  precise 
rules  can  be  laid  down  as  to  the  terms 
to  be  granted,  as  they  depend  on  the 
disposition  of  the  victorious  general. 
What  is  considered  granting  the  honours 
of  war  under  such  circumstances  is  the 
permission  to  the  besieged  garrison  to 
march  out  under  arms,  with  colours 
^jring,  drums  beating,  &c. 


In  some  cases,  the  conquered  force 
will  only  be  permitted  to  advance  silently 
to  the  front  of  the  works,  there  to 
ground  or  pile  arms,  and  then,  facing 
about,  to  return  to  their  lines  as  pri* 
soners  of  war.  Occasionally,  the  capi- 
tulation will  provide  that  the  garrison 
shall  deposit  their  arms  and  warlike 
stores  at  some  specified  spot,  and  then 
march  to  their  own  territory  on  parole 
of  not  serving  during  the  existing  war 
against  the  victors  or  their  allies. 

Hoof — The  hard  horny  substance  on 
the  feet  of  graminivorous  animals.  The 
hoof  of  a  horse  is  the  seat  of  rarions 
diseases,  to  avert  which  requires  constant ' 
attention  and  cleanliness.  (  Vide  Thrush, 
Saudcrack.) 

Hoof  Ointment — An  unguent  which  is 
applied  to  horses'  hoofs.  It  is  used  for 
brittle  feet  or  sandcracks,  and  is  made 
of  tar  and  train-oil  in  equal  parts.  As 
parties  of  cavalry  are  liable  to  be  de- 
tached from  the  head-quarters  of  the 
regiment,  and  without  a  veterinary  sur- 
geon accompanying  them,  they  should 
take  a  small  quantity  of  medicine  for 
the  use  of  the  horses. 

Hook — ^An  iron  crooked  catch,  in  very 
general  use,  and  distinguished  by  the 
name  of  the  fastening  to  which  it  it 
attached.  There  are  gun  implements 
termed  hooks,  which  are  used  in  carry- 
ing shells  which  have  lugs. 

Hooki  Boat — ^A  wooden  staff  having  a 
metal  spike  and  hook  at  one  end.  It 
is  used  in  pontooning  and  military 
bridging. 

Hoop — ^A  band  of  wood  or  metal  to 
confine  the  staves  of  a  barrel  or  cask  ii 
their  proper  place.  Copper  hoope  are 
always  attached  to  powder  barrels,  and 
are  made  of  thick  sheet  copper,  50  ox. 
and  upwards  to  the  square  foot. 

Hooping  Oartridges — Under  the  hetd 
of  Cartridge,  Gim,  it  is  shown  thai  all 
gun  cartridges  are,  what  is  termed, 
hooped,  and  the  necessity  for  doing  lOw 
Hooping  consists  in  making  ringn  of 
worsted  or  braid,  two,  three,  or  even  mwe, 
round  the  body  of  a  cartridge,  in  order 
that  it  may  retain  its  shape. 

Hopper  —  A  receptacle  or  wooden 
funnel  through  which  grain  passes  into  a 
mill.  Hoppers  are  attached  to  machines 
which  have  to  be  fed  by  degrees. 
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HorilinL— That  line  which  bounds  the 
Tiew,  and  appears  to  separate  the  heavens 
firom  the  earth.  The  horizon  is  dis- 
tinguished into  the  sensible  and  the  real. 
The  sensible  horizon  is  the  circular  line 
which  limits  the  view ;  the  real  is  that 
which  would  bound  it  if  it  could  include 
the  hemisphere. 

Sosiion,  Ardfldal — Is  thus  defined  in 
Brande  and  Cox*s  *  Dictionary  * : — "  The 
plane  of  the  horizon  is  a  tangent  to  the 
curvature  of  the  earth  at  any  place,  and 
is  assumed  very  nearly  by  the  surface  of 
a  quiescent  liquid,  which  thus  becomes 
an  artificial  horizon,  from  which  the  alti- 
'tude,  of  a  heavenly  body  for  instance, 
may  be  measured."  The  usual  mode  of 
forming  an  artificial  horizon  is  by  a  bath 
of  mercury,  placed  under  a  two-sided 
grazed  cover. 

Hbiriiontal^Parallel  to  the  horizon; 
perpendicular  to  the  plumb  line. 

Hornbeam — ^The  Carpinius  hetulns  of 
botanists.  The  wood  is  white,  hard,  and 
heavy,  and  is  used  for  the  cogs  of  wheels 

in  machinery. 

Eoms — ^The  bracket  projections  in 
mortar  beds  for  handspikes  to  take  a 
purchase. 

Hbmwork — In  fortification,  a  work 
thrown  out  beyond  the  glacis  before  a 
bastion,  and  having  one  front.  Horn- 
works  having  more  than  one  front,  and 
placed  before  ravelins,  are  called  crovmed 
varks  ;  their  long  branches  or  wings  are 
in  ererj  case  directed  so  as  to  be  flanked 
by  the  fire  of  some  of  the  main  works. 

Hon  de  combat  (French  =  out  of  the 
fight) — ^A  military  phrase,  signifying 
thiat  an  individual,  or  body  of  men,  is  so 
ccmipletely  disabled  in  fight  as  to  be 
unable  to  maintain  the  field  of  battle. 

Hone — ^This  noble  quadruped,  the  most 
important  to  man  of  all  animals,  is  to  be 
found  in  nearly  all  parts  of  the  world. 
The  native  country  of  the  horse  is  uncer- 
tain. He  is  found  in  his  wild  state  in  the 
Pampas  of  South  America  and  in  the 
Steppes  of  Central  Asia.  In  his  domes- 
ticated state  he  is  used  as  a  beast  of 
burden,  and  for  draught  purposes.  When 
properly  fed  and  treated,  he  performs  all 
that  is  required  of  him  with  alacrity  and 

S>d  will.     By  nature  he  is  most  docile, 
1  of  intelligence,  and   endowed    with 


be  more  apparent  in  him  if  only  treated 
with  judgment  and  kindness,  instead  of 
the  harsh  and  brutal  treatment  to  which 
he  is  too  often  subjected. 

As  a  military  animal,  the  horse  is  in- 
valuable, both  for  cavalry  and  artillery 
purposes.  In  the  British  army,  horses 
are  purchased  for  the  service  under  cer- 
tain conditions.  The  general  regulations 
state  that  an  annual  allowance  of  £140 
is  given,  per  troop,  to  the  regiments  of 
life  guards  and  horse  guards  for  the 
purchase  of  troop  horses. 

Other  mounted  corps  are  allowed,  for 
each  horse  delivered  at  the  head-quarters 
of  the  regiment  and  finally  approved, 
between  £26  and  £50  for  three-year-olds, 
and  between  £30  and  £36  for  four-year- 
olds  ;  and  these  prices  are  dependent  on 
the  service  for  which  the  horse  is 
required. 

The  standard  of  height  is  fixed  by  the 
commander-in-chief.  The  fitness  of  horses 
in  point  of  appearance,  strength,  and 
action,  is  determined  by  the  purchasing 
officer,  and  their  soundness  by  an  army 
veterinary  surgeon.  The  final  approval 
of  horses  rests  with  the  commanding 
oflficers  in  the  cavalry  of  the  line  and 
army  service  corps ;  with  the  deputy  or 
assistant  adjutants-general  of  artillery 
and  engineers  respectively,  in  the  case  of 
horses  sent  to  Woolwich  for  the  former 
corps,  or  to  Chatham  or  Aldershot  for  the 
latter ;  and  with  the  commanding  ofiicers 
of  artillery  and  engineers  in  Ireland,  and 
at  stations  abroad. 

In  India  the  horse  is  used  for  the 
draught  of  all  light  field  guns,  but  not  for 
heavy  ordnance ;  bullocks  and  elephants 
form  the  draught  of  such.  The  horses 
used  in  that  country  for  military  pur- 
poses are,  to  a  great  extent,  born  and 
bred  in  the  country,  some  from  English 
sires  out  of  country  dams,  others  of  a  pure 
country  breed;  the  latter,  as  colts,  are 
offered  for  sale  to  the  government  stud  or 
remount  depot,  and  such  as  are  selected 
by  the  superintendent  are  reared  in  the 
stud.  When  ready  to  be  draughted  into 
the  service,  they  are,  generally,  from  15 
to  16  hands  high.  They  form  excellent 
horses  for  either  the  cavalry  or  artillery, 
being  strong,  hardy,  and  capable  of  ia.w<iVi 
endurance.      Formerly   tYie   ^o'vwuuiciiX, 


aftctionateness,  all  which  ^fla7/i/e5  wouW /horses   were  entire,    but    ^e\d\iL\c,%  \v«n« 
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been  found  equally  efficient,  less  im- 
petuous, and  more  docile  and  tractable. 
Besides  stud  horses,  government,  from 
time  to  time,  imports  largely  into  the 
service  horses  from  Australia,  which  have 
been  found,  from  their  size  and  strength, 
to  make  admirable  draught  cattle,  but  do 
not  stand  the  climate  so  well  as  the 
stud-bredy  being  subject  to  liver  com- 
plaint if  picketed  out  during  the  hot 
winds ;  moreover,  they  have  not  the 
speed  of  the  country  horse.  In  the  Bom- 
bay presidency,  Arab  horses  are  very 
generally  used  for  draught,  as  well  as 
Gulf  Arab  horses,  but  they  want  height ; 
they  are,  however,  more  hardy,  docile, 
and  willing  than  either  the  stvd-hred 
or  Australian. 

Horse  Artillery — One  of  the  mounted 
branches  of  the  British  service.  On 
account  of  its  lightness  and  mobility  it 
acts  with  cavalry;  the  gunners  are  all 
mounted  on  horseback  and  form  detach- 
ments accompanying  each  gun. 

The  formation  of  this  branch  dates 
back  to  the  year  1793,  when  two  troops 
were  raised  at  Woolwich.  Each  troop 
consisted  of  4  guns,  but  in  November  of 
the  same  year  2  more  troops  were  added, 
and  each  troop  had  then  6  guns.  Subse- 
quently it  was  raised  to  12  troops.  This 
branch  of  the  service  has  been  further 
augmented  to  the  extent,  at  the  present 
day,  of  6  brigades,  of  5  batteries  each, 
each  battery  having  6  guns. 

The  present  equipment  of  the  horse 
artillery  is  composed  of  9-pr.  M.L.R. 
guns.  The  gun  is  made  of  a  steel  tube 
with  a  wrought-iron  jacket ;  calibre,  3 
inches ;  weight,  6  cwt. ;  length  of  rifling, 
62 "3  inches  ;  rifling,  three  grooves,  with 
a  uniform  pitch  of  1  in  30  calibres; 
charge,  1*75  lb.  The  carriages  for  these 
guns  are  made  of  wrought  iron. 
Horse,  Bat,  vide  Bat  Horse. 
Horse  Guards — ^The  official  residence, 
up  to  a  recent  date,  of  the  commander-in- 
chief  of  the  British  army.  It  is  situated 
in  Parliament  Street,  London.  It  con- 
tained the  offices  of  all  the  head-quarter 
staff  of  the  army;  and  the  buildings 
are  still  utilised  by  some  of  the  officers 
and  clerks  of  the  Head-quarter  Army 
Department,  though  the  commander-in- 
chiefs  official  residence  has  been  removed 
to  the  War  Office. 


James,  in  his  *  Dictionary,'  states  that 
the  term  *'  Hoi*se  Guards  "  was  given  to 
the  present  building  from  a  guard  having 
been  originally  mounted  there  by  the 
horse  guards. 

Horse  Guards,  Begixnent  of — Is  the 
third  heavy  cavalry  regiment  of  the 
household  brigade,  and  known  as  the 
Oxford  Blues.  It  was  raised  in  1661,  and 
took  part  in  Marlborough's  campaigns; 
it  also  served  imder  Wellington  in  the 
Peninsula,  and  at  Waterloo.  This  r^;i- 
ment,  like  the  two  regiments  of  li£e 
guards,  wears  a  steel  cuirass,  bat  over  a 
blue  coatee,  whereas  the  coatee  of  the 
two  latter  regiments  is  red. 

Horse  Holders — Certain  of  the  gunners 
forming  the  mounted  detachment  of  a 
horse  artillery  gun,  who,  on  the  gnu 
going  into  action,  do  not  dismount,  but 
hold  or  are  in  charge  of  the  dismounted 
horses. 

Horse  Pits  —  Hasty  intrenchmeats ; 
they  are  made  similar  in  construction 
to  limber  pits,  but  with  a  berm  of  2 
feet  for  horses'  heads ;  they  are  only 
made  when  the  other  horses,  other  thsa 
the  wheelers,  cannot  be  provided  with 
cover  along  with  the  limber. 

Horse  Power — By  this  term,  as  intro- 
duced by  Watt,  and  as  explained  in  • 
Burn,  ^  On  the  Steam  Engine,'  '*  is  metot 
the  mechanical  force  necessary  to  lift 
33,000  lbs.  1  foot  high  per  minute 
Engines  now,  however,  calculated  at  thii 
rate,  really  exert  a  greater  power  thaa 
the  nominal  power;  it  is,  therefore,  ti 
importance  to  be  able  to  calculate  the 
effective  or  actual  horse  power  of  la 
engine,  without  reference  to  its  nominsl 
power.  This  is  ascertained  by  means  ef 
the  *  indicator,'  which  gives  the  efieotivt 
pressure  on  the  cylinder  of  the  engine; 
from  this  is  deducted  a  pound  and  a  half 
of  pressure  absorbed  in  friction,  &c. ;  the 
velocity  of  the  motion  of  the  friction  ii 
feet  per  minute  is  calculated  by  multi- 
plying the  number  of  revolutions  of  the 
engine  per  minute  by  the  length  df 
stroke."  These  data  having  been  aeeef^ 
tained,  the  following  rule  will  give  the 
"effective"  power  of  the  engine,  cal- 
culated on  Watt's  daU :— *<  Multiply  the 
area  of  the  piston  in  square  inches  by  the 
effective  pressure  (found  as  abort j,  aad 
by  the  motion  of  the  piston  in  feet  per 
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minute,  and  divide  this  by  83,000 ;  the 
quotient  is  the  actual  number  of  horse 
power.  For  each  horse  power  of  an 
engine,  it  is  calculated  that  33  cubic  feet 
of  steam  is  expended  per  minute,  or  an 
emporation  of  1  cubic  foot  per  hour. 
The  combustion  of  1  lb.  of  coal  is  cal- 
culated to  raise  6  or  8  lbs.  of  water  into 
steam.  Land  engines  are  generally  cal- 
culated to  consume  10  lbs.  of  fuel  per 
hour  for  every  nominal  horse  power,  or  5 
or  6  lbs.  for  each  actual  horse  power." 

Ebnedioei — Plates  of  iron  attached 
to  the  hoofs  of  horses  to  protect  their  feet 
from  injury.  Horseshoes  are  forged 
frcHn  rods  of  bar-iron  of  about  IJ  inch 
in  width  and  f  inch  in  thickness.  The 
weight  of  a  shoe  varies  from  12  to  20  oz., 
and  the  width  and  thickness  vary  with 
the  strength  and  age  of  the  horse,  the 
purpose  for  which  he  is  employed,  whether 
for  draught,  riding,  &c  Old  nails  make 
very  good  horseshoes. 

HdndiBy  Powder — ^An  explosive  agent ; 
it  is  composed  of  chlorate  of  potassa  and 
gall-nuts,  in  proportion,  by  weight,  of 
three  to  one ;  it  has  been  used  in  charging 
torpedoes. 

Its  disruptive  action  in  relation  to  the 
best  gunpowder,  volume  for  volume,  is 
,  nmething  like  15  to  1. 

Hoie — ^A  flexible  pipe  made  either  of 
leather,  canvas,  or  india-rubber.  It  is 
attachcMi  to  water  engines  to  convey 
water  to  any  particular  spot.  (  Vide  Fire 
Engine.) 

HiOMy  Powder — A  hose  formed  by  sew- 
ing together  the  two  edges  of  a  tape,  f 
indi  wide,  along  its  whole  length,  and 
filling  it  with  gunpowder.  It  is  used  in 
ipringing  mines,  and  is  enclosed  in  a 
tnragh  made  of  two  battens  of  wood,  or 
in  a  bamboo.    (Yide  Mining.) 

HCnqpiital,  Xilitary — A  place  of  recep- 
tion for  the  sick  and  wounded  of  an 
ansy.  It  is  either  a  permanent  or  temper 
ralrf/  establishment. 

Of  permanent  military  hospitals  in  Eng- 
land, that  at  Netley  (q,  v.)  is  one  of  the 
finest,  and  organised  in  every  conceivable 
manner  for  the  health  and  comfort  of  the 
iiek  and  wounded  soldier. 

Temporal  hospitals  are  any  avail- 
-able  buildings,  under  protection,  in  the 
Ticinity  of  towns  or  villages  where  warlike 
operations  are  being  carried  on.    In  the 


war  between  the  French  and  Germans, 
hospitals  were  formed  in  many  of  the 
captured  French  towDs;  churchej<,  rail- 
way stations,  and  other  public  buildings 
being  made  available. 

Hospitals  are  of  different  natures, 
general,  field,  and  convalescent ;  they  an* 
established  in  positions,  selected  accord- 
ing to  circumstances,  by  the  head  of  the 
medical  department,  with  the  sanction 
of  the  general  commanding  the  army. 

Oenerat  hospitals  {q,  v.)  have  taken  the 
place  of  regimental  hospitals,  which  are 
■  unsuited   for   large  armies,  whereas  the 
former  offer  the  following  advantages: 
!  greater  economy  of  time  in  carrying  out 
'  the  administrative  duties  of  the  hospital, 
I  and  reduced  expenditure. 
I      All  cases  of  an  infectious  nature  are  sent 
;  to  some  general  hospital,  appointed  especi- 
!  ally  for  their  reception,  at  some  distance 
in  the  rear  of  the  army,  about  the  dis- 
tance fixed  upon  for  the  sick  in  the  case 
of  an  anticipated  general  action,  viz.  one 
or  two  days'  journey  by  rail  or  water. 

Field  hospitals  are  temporary  esta- 
blishments, formed  for  the  better  attend- 
ance of  the  sick  and  wounded  in  the 
immediate  vicinity  of  the  field  of  battle. 
They  receive  all  cases  that  require  more 
careful  treatment  and  diet  than  can  be 
afforded  in  bell  tents  or  ambulances, 
without  hospital  appliances  or  equipment. 

The  proportion  of  field  hospitals  at- 
tached to  each  division  of  an  army  may 
be,  as  suggested,  from  two  to  three, 
which  provides  for  5f  per  cent,  of  the 
sick,  the  general  hospital  in  rear  accom- 
modating 4^  per  cent. ;  altogether  10  per 
cent,  of  the  division.  It  is  further 
suggested  that  no  accumulation  of  sick 
should  ever  be  allowed  in  them,  and  all 
men  whose  cases  may  become  serious 
from  time  to  time  should  be  sent  to  the 
nearest  general  hospital  in  rear;  in  fact, 
all  cases  that  are  not  likely  to  recover  iu 
a  few  days  should  be  thus  got  rid  of.  In 
this  way  they  will  be  prepared  for  emer- 
gencies. This  is  all  the  more  essential 
when  the  force  is  moving,  and  particularly 
before  an  action.  The  evils  likely  to 
arise  from  the  collection  of  large  numbers 
of  sick  in  camp  will  thus  be  avoided. 

Convalescent  hospitals  (q.  v.),  as   llv« 
term  implies,  are  hospltala  ioi  \.\i«  Te^i^"^- 
tion  o{  men  well  enough  to  \)e  d\&ci\ieLT%<(^^ 
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from  the  general  hospital,  but  not  suffi- 
ciently convalescent  to  be  returned  to 
the  ranks. 

Commanding  officers  and  medical  men 
will  well  understand,  after  what  has  been 
stated,  the  evils  arising  from  hospitals 
crowded  with  sick  and  wounded,  and  that 
dnly  a  certain  percentage  should  occupy 
houses,  huts,  or  tents  provided  for  such 
an  object.  Every  care,  therefore,  should 
be  taken  as  to  the  site  of  general  hospitals. 


enmity   between   two   or  more    nations. 
{Vide  Acts  of  Hostility.) 

Hot  Shot — Incendiary  missiles  fired 
from  S.B.  guns.  These  guns  baving 
been  superseded,  to  a  great  extent,  by  the 
introduction  of  rifled  ordnance,  fnm 
which  hot  shot  are  not  fired,  this  nature 
of  shot  may  be  pronounced  obsolete. 

HonrglaM — ^A  glass  vessel  filled  with 
sand,  and  compressed  and  attenuated  at 
its  centre  into  the  shape  of  the  figure  8, 


and  the  usual  sanitary  arrangements  at-    whereby  the  sand  can  only  ran  through 


tended  to  as  are  laid  down  for  camps. 
The  size  of  these  hospitals  should  be  such 
as  to  give  each  patient  at  least  600  cubic 
feet  of  space,  in  a  tropical  climate  800  to 
1000.  As  a  general  rule,  it  is  recommended 
that  accommodation  should  be  provided 
for  1400  beds  for  each  army  corps. 

In  India,  military  hospitals  are  built 
for  the  sick  of  each  regiment  in  every 
cantonment.  On  service,  they  are  pro- 
vided in  every  camp,  tents — when  build- 
ings are  not  available — being  erected  for 
the  purpose. 

Hospital  Ships — Ships  fitted  out  as 
hospitals  in  all  expeditions  beyond  the 
sea,  for  the  care  of  the  sick  and  wounded ; 
they  have  been  found  invaluable  in  our 
foreign  expeditions.  In  China,  in  1860, 
four  were  fitted  out,  and  ships  for  this 
purpose  formed  part  of  the  expedition  to 
the  Gold  Coast  in  1874.  Their  use  is 
thus  described  : — "  They  serve  either  as 
stationary  hospitals  or,  if  sick  accumulate, 
can  sail  home  or  to  the  nearest  station, 
discharge,  and  return  to  fill  again." 

Hos^tal  Wagon,  vide  Ambulance 
Wagon. 

Hostage — ^A  person  given  up  to  an 
enemy  as  a  pledge  or  security  for  the 
performance  of  certain  conditions. 

Formerly,  on  the  occasion  of  a  town 
capitulating,  it  was  usual  for  the  victors 
and  vanquished  to  give  into  custody  an 
interchange  of  officers  as  a  pledge  of  good 
faith,  that  the  conditions  of  the  surrender 
or  treaty  would  be  carried  out.  When  the 
terms  had  been  completed,  the  hostages 
were  then  exchanged.  But  had  any  viola- 
tion or  evasion  of  the  terms  on  either  side 
taken  place,  the  oppositeside  held  the  right 
to  put  to  death  or  otherwise  punish  the 
hostages  in  its  possession.      In  these  days 


the  connecting  orifice  in  a  given  time. 
This  vessel   is   contained   in    a    wooden 
stand.    Formerly  each  regiment  was  fur- 
nished with  this  hourglass ;  and  even  at 
the  present  day  native  regiments  in  India 
use   it.      A    common    mode  of  keeping 
the  time  by    native  guards  is  by  means 
of  a  metal  bowl  having  a  small  hole  in  tlM 
bottom  of  it,  which  is  allowed  to  swim  oa 
the  surface  of  the  water,  and  to  fill  in  tht 
space  of  an  hour.     This  rough  and  ready 
mode  of  ascertaining  time,  though  not 
always  correct,  gives  a  near  approxima- 
tion  to   the  lapse  of   an    hour.      This 
nature  of  time-clock  was  the  first  instre- 
ment  used  to  measure  the  lapse  of  time, 
independently  of  the  sunshine.     A  simi- 
lar time-keeper  is    also    kept,    bat  the 
arrangement  is  inverted,  the  bowl  beii^ 
filled  with  water,  and  the  water  allowed 
to  escape  into  a  receptacle  in  the  same 
space  of  time,   through  a  hole  in  the 
bottom   of  the   bowl.      These   kinds  ef 
clocks  are  called  clepsydra. 

Hoose,  Defenoe  of  a — ^Warfare  afibids 
many  instances  when  it  has  been  neces- 
sary to  defend  ordinary  dwelling-honssa 
The  most  approved  method  of  doing  so  is 
as  follows: — **The  doors,  windows,  k^ 
should  be  blocked  up  with  sandbaasi 
except  such  as  must  be  left  open  nr 
communication.  The  latter  shonld,  if 
possible,  be  strongly  closed  with  masiiTe 
doors ;  loop>holes  should  be  pierced  whca 
necessary,  and  if  there  are  no  projectitK 
wings  or  porches  to  supply  flankiig 
defence,  tambours  or  stockades  should  W 
thrown  out  for  that  purpose.  If  it  ii 
necessary  to  afford  increased  obetadei,  i 
ditch  may  be  dug  round  the  hoiaM. 
Flat-roofed  buildings  are  found  Mne- 
times  strong  enough  to  bear  ligfit  artil- 


this  right  would  scarcely  be  exercised.        lery  ;  ruined  houses,  if  the^  haTt  itnMf 
So$tility — ^Denotes  a  state  of  war  or  '  walls,   can   be  converted    into  oavalkr 
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batteries  by  filling  them  up  ¥rith  rubbish 
and  earth." 

Hoiuwliold  Troops  —  Consist  of  the 
3  heavy  cavalry  regiments,  viz.  the  2  life 
guards  and  royal  horse  guards  regiments 
and  the  3  regiments  of  foot  guards. 
The  especial  duty  of  these  regiments  is  to 
guard  the  person  of  the  sovereign  and 
tile  metropolis.     (  Vide  Guards.) 

iTmiBiTig — ^The  trappings  of  a  horse. 
A  term  nearly  obsolete. 

Howitnr— A  piece  of  ordnance  for 
throwing  shells.  Howitzers  are  shorter, 
lighter,  and  have  less  metal  in  them  than 
smooth-bore  guns  of  the  same  calibre, 
but  are  mounted  in  a  similar  manner, 
having  the  trunnions  placed  in  the 
axis  of  the  piece  instead  of  under  it. 
Howitzers  have,  besides,  a  chamber  for  the 
reception  of  the  charge,  either  cylindrical 
or  gomer  shape ;  the  former  may  be 
regarded  as  obsolete,  all  S.B.  howitzers 
being  now  cast  with  chambers  in  the  latter 
form.  The  advantage  derived  from  this 
shaped  chamber  is  the  concentration  of 
the  charge,  whereby  the  shell  fits  close 
into  the  chamber,  and,  little  or  no  windage 
being  left,  the  projectile  receives  the  whole 
of  the  explosive  force  of  the  powder. 

The  Dutch,  according  to  General  Cotty, 
appear  to  have  first  introduced  howitzers, 
and  the  French  subsequently  cast  them 
at  Douay  in  1749.  In  appearance,  a 
howitzer  is  very  similar  to  a  gun,  having 
the  same  rings  and  mouldings,  but  being 
adapted  specially  for  shell  firing,  its  use 
is  differently  applied.  Lieutenant-Colonel 
Owen  states  in  his  ^Lectures  on  Artillery' : 
— **^  Howitzers  were  originally  introduced 
for  the  purpose  of  firing  shells  at  low 
angles,  and  have  constantly  been  found 
most  useful  both  in  field  and  siege  opera- 
tions, during  the  wars  of  the  last  and 
present  centuries.  Since  the  introduc- 
tion of  shell  guns  their  utility  has  greatly 
decreased,  for  the  shell  gun  possesses 
greater  accuracy  and  range  than  the 
howitzer;  these  qualities  being,  in  the 
present  diay,  of  greater  importance  than 
small  weight."  Siege  howitzers  are 
denominated  according  to  the  size  of 
their  bores  in  inches,  field  howitzers 
■eoording  to  the  weight  of  the  shell  they 
throw.  The  ammunition  used  with 
bowitsers  consists  of  common  and  sh  rap- 
Mi  shell,  case  shot,  and  carcass.      An , 


8-inch  R.M.L.  howitzer  has  been  recently 
introduced  into  the  service.  It  weighs 
46  cwt.  and  forms  the  third  of  the  series 
of  ordnance  intended  for  our  future  siege- 
train.  The  length  of  this  piece  is  5  feet 
l^inch  from  muzzle  to  button,  there  being 
no  cascable  as  in  the  **  Woolwich  infant ;" 
length  of  bore  4  feet.  The  rifling  is  on 
the  Woolwich  system,  having  a  uniform 
twist  of  one  turn  in  sixteen  calibres.  It 
has  four  grooves.     (  Vide  Appendix  B.) 

Hurdles — Are  constructed  in  nearly 
the  same  manner  as  gabions,  except  that 
the  pickets  are  placed  in  a  straight  line 
instead  of  a  circle.  Hurdles  are  3 
feet  high,  and  2  feet  broad,  and  are 
found  very  useful  in  fortification,  in  the 
construction  oi'&hnrdie  revetment.  During 
sieges  they  serve  as  a  cover  for  the  pro- 
tection of  the  workmen  in  the  trenches, 
being  a  speedy  means  of  throwing  up 
earthworks. 

Hnrter — A  piece  of  timber  8  inches 
square,  and  about  8  feet  long,  placed 
at  the  head  of  the  platform,  next  to  the 
interior  slope  of  the  parapet.  This  beam 
prevents  the  wheels  of  the  gun  carriages 
from  injuring  the  slope  of  the  parapet, 
and  is  also  useful  for  night  firing,  as 
marks  can  be  made  upon  the  hurter  from 
observations  of  the  enemy's  position 
taken  during  the  day,  by  means  of  which 
the  guns  are  preserved  in  nearly  the  same 
direction.  There  is,  however,  an  im- 
proved way  now  of  directing  the  fire  of 
guns  by  night.    (  Vide  Collimator.) 

Hussars — Light  cavalry.  The  name  is 
derived  from  the  Hungarian  words  husz 
(twenty),  and  ar  (pay),  because  every 
twenty  houses  had  to  provide  one  horse- 
soldier.  In  the  British  army  there  are 
13  regiments.  The  men  are  armed  with 
a  sabre,  carbine,  and  pistol.  The  weight 
the  horse  of  a  hussar  carries  is  about  1 8 
stone. 

Hats — Permanent  or  temporary  shel- 
ter of  an  army  when  not  in  the  immedi- 
ate vicinity  of  an  enemy,  and  when  no 
fear  exists  of  having  suddenly  to  break 
up  the  camp.  They  are  used  in  prefer- 
ence to  tents,  when  an  army  is  concen- 
trated and  has  taken  op  quarters  for  the 
winter  or  any  other  lengthened  period. 
Sir  G.Wolseley  recommends  the  Qiowie^iw 
and  Sardinian  huts  as  \.\\e  ea&\«i&\.  vtA 
most  comfortable,    tVi«    {otisi^t  \io\^\ii>|^ 
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24  men,  the  latter  6.  In  a  tropical 
climate,  where  the  bamboo  is  available, 
huts  are  easily  run  up.  In  the  late  war 
on  the  Gold  Coast,  huts  formed  of  leaves 
were  commonly  erected.  In  England, 
standing  camps  have  been  composed,  for 
years  past,;of  permanent  huts  in  different 
parts  of  the  kingdom,  such  as  at  Alder- 
sKot,  Shornclifie,  the  Curragh,  &c.,  the 
huts  being  chiefly  formed  of  planking. 
The  cubic  space  given  to  men  in  huts 
should  be  400  cubic  feet  per  man. 

Hydranlio  Buffer,  vide  Buffer,  Hy- 
draulic. 

Hydraulic  Jack,  vide  Jack,  Hydraulic. 

Hydraulic  Frera — ^A  machine  adapted 
for  giving  great  pressure  in  cases  where 
little  motion  is  required.  This  machine 
is  also  called  BramaJCs  presSy  from  the 
name  of  its  inventor.  The  action  of  this 
press  is  founded  upon  the  fundamental 
principle  in  hydrostatics,  that,  "  when 
a  liquid  mass  is  in  equilibrium  under  the 
action  of  forces  of  any  kind,  every  mole- 
cule, or  part  of  the  mass,  sfustains  an 
equal  pressure  in  all  directions."  "An 
hydraulic  press  consists  essentially  of  two 
distinct  parts,  viz.  the  press  or  machine, 
in  which  the  force  acquired  is  applied, 
and  the  pumping  ^  apparatus '  by  which 
the  water  is  forced  into  the  press ;  these 
two  parts  of  the  entire  machine  being  con- 
nected only  by  the  pipe  through  which 
the  water  passes  from  one  to  the  other." 

The  enormous  multiplying  power 
which  this  machine  imparts  causes  it  to 
be  very  generally  used  in  all  factories 
where  compressing  or  expressing  power  is 
required,  also  for  lifting  weights.  It  is 
a  most  valuable  machine  in  gunpowder 
factories ;  without  it,  accurate  density 
could  not  be  given  to  the  powder.  Then, 
again,  it  is  used  to  give  density  to  metals 
in  their  fluid  state,  a  process  pursued 
in  the  preparation  of  steel  for  ordnance 
and  other  purposes.  The  power  of  the 
press  is  easily  calculated.  Suppose  that, 
the  pump  has  only  one-thousandth  the 
area  of  the  cylinder  of  the  press,  and  that 
by  means  of  its  lever-handle,  the  piston 
.0^  the  pump  is  pressed  down  with  a  force 
of  500  lbs.,  the  piston  of  the  cylinder 
will  rise  with  a  force  of  one  thousand 
times  500  lbs.,  or  more  than  200  tons. 

Hydrogen — ^A  colourless  gas,  perma- 
nently elastic,  without  taste,  and,  when 


perfectly  pure,  without  smell.  It  can  be 
procured  as  follows : — "  Take  a  small  ina 
tube,  such  as  an  old  gun  barrel,  aod 
partly  fill  it  with  iron  filings,  place  it 
across  a  fire,  so  that  its  middle  portiai 
shall  be  red  hot;  on  sending  Tapoarif 
water  through  it  from  a  small  boQeii 
a  gas  will  issue  from  the  other  ea4L 
which,  on  the  application  of  a  light,  vw 
take  fire  and  burn  with  a  pale  yeUev^ 
flame.  This  is  hydrogen.  In  this  beavtl^ '. 
ful  experiment,  water,  which  is  a  torn; 
pound  of  hydrogen  with  oxygen,  tf 
decomposed,  the  oxygen  is  kept  baek  hf, 
the  iron,  and  enters  into  combinatiflif 
with  ity  producing  oxide  of  iron.  Illif 
hydrogen,  not  having  the  power  of  eoHl|j| 
bining  with  iron,  is  set  free  and 
Hydrogen  is  the  lightest  sn 
known,  hence  its  use  in  filling  air 
Hydrogen  has  no  smell  when  quite  pn^ 
and  is  not  poisonous  ;  it  cannot,  ho^ 
support  life.  Oxygen  is,  balk  for 
exactly  sixteen  times  heavier  than 
gen ;  the  relative  weights,  th< 
of  any  measure  of  oxygen  and  two 
hydrogen  must  be  as  the  numbers 
to  2,  or  8  to  1." 

Hydrometer — An  instrument  for 
mining  the  specific  gravities  of  liquids, 
thence  also|  the  strengths  of  spiri 
liquors.     "  It  consists  of  a  hollow  b;dl  of 
glass  or  metal,  with  a  weight  below  % 
and  a  slender  graduated  stem  above,  M 
adjusted  as  to  float  at  a  particular  mat 
in   pure   water.     When   immersed  in  t 
lighter  liquid,  such  as  spirit,  the  latenl 
pressure   of   the  fluid    particles    whi^  j 
support   it   being  diminished,   the  bulk  j 
sinks,  till  a  portion  of  the  stem  becomiBI  i 
immersed,  its   weight  is  decreased,  aiil 
the  balance  again  restored.    The  instnp  J 
ment  may  be  adjusted  to  different  liquilii 
by  movable   weights,  while  the  gnte^ 
ations  of  the  scale  are  made  to  expMi 
the  specific  gravities   by  the  degree  It 
which  its  sinks."  There  are  several  kiaii: 
of  hydrometers,  but  Sykes'  is  most  coM^ 
monly  used. 

Hydro-pneumatic  Carriage,  vide  dr* 
riages,  Siege. 

Hydrostatics  —The  science  ^  which ' 
treats  of  the  mechanical  properties  if; 
fluids ;  strictly  speaking,  the  wei^: 
and  equilibrium  of  fluids.  The  weight ^ 
and  equilibrium  of  fluids  at  rest  are  thtl 


HYG 


197 


mp 


y£  this  science.  When  the  equi- 
is  destroyed,  motion  ensues ;  and 
noe  which  considers  the  laws  of 

motion  is  hydraulics." 
Bma^  vide  Army  Hygiene. 
omoter — ^An  instrument  for  ascer- 

the  quantity  of  moisture  held 
atmosphere.  *'This  is  effected 
"ving  the  temperature  of  the  air, 
i  dew-point,  or  temperature  at 
condensation  of  aqueous  vapour 
kes  place.  These  points  being 
ned,  the  elasticity  and  density  of 
Bous  vapour,  its  weight  in  a  cubic 

air,  its  degree  of  dryness,  and 

evaporation,  may  be  ascertained 
bles  prepared  for  the  purpose." 
rbola  —  In  geometry,  a  curve 
by  a  section  of  a  cone,  when  the 
plane  makes  a  greater  angle  with 
i  than  the  side  of  the  cone  makes. 
)  geometrical  description  of  a 
So,  the  following  is  given  in 
1  *  Conic  Sections': — "If  two 
cones  jbe  placed  apex  to  apex,  and 
e  lines  joining  the  apex  and  centre 
in  each,  in  a  straight  line ;  then  if 
which  does  not  pass  through  the 
t  made  to  cut  both  cones,  each  of 

sections  will  be  a  hyperbola. 


ft 


I. 


•Congealed  water  or  ■  other  fluid. 
e  transport  of  light  artillery 
ce,  the  ice  should  not  be  less  than 
»  in  thickness;  for  heavy  artil- 
to  12  inches  or  more,  the  entire 
of  the  system  being  so  distributed 
ich  square  foot  (in  contact  with 
btoms  of  the  runners)  shall  not 
dce  a  pressure  of  more  than  about 
bs.  For  the  passage  of  small 
nents  of  infantry,  the  ice  should 
less  than  3  inches ;  for  cavalry, 
inches.  To  strengthen  ice,  place 
of  straw  over  it,  throwing  water 
by  allowing  that  to  freeze,  then 
r  layer  of  straw  and  again  water » 


The  penetration  of  spherical  shot  into 
snow  or  ice  may  be  taken  as  follows: 
the  24^pr.  and  18-pr.  a  mean  depth  of 
15  feet  ii\to  snow,  into  ice  8  feet ;  the 
9-pr.  1 1  feet  into  snow. 

From  experiments  made  in  Austria  in 
1873-74  it  was  found  that  the  4-pr.  and 
8-pr.  Austrian  rifled  gims,  with  percussion 
fuzes,  penetrated  a  parapet  of  snow  of  36 
feet,  tapering  off  to  12  feet,  to  a  mean 
depth  of  12  feet  before  bursting.  The 
8-pr.  appears  to  have  produced  a  remark- 
able effect ;  some  of  the  shells,  which 
lodged  4  feet  below  the  superior  slope  of 
the  parapet,  produced  a  crater  6  feet 
in  external  diameter.  The  conclusion 
arrived  at  was  that  snow  defences  could 
not  withstand  the  continued  fire  of  rifled 
guns. 

To  test  the  effects  of  the  Wemdl  rifle 
fire,  a  parapet  of  the  same  dimensions  as 
the  above  was  thrown  up,  but  the  snow 
was  not  rammed  so  hard.  The  mean 
penetration  of  the  bullets  was  found  to 
be  as  follows :  at  100  paces,  3^  feet ; 
300  paces,  3  feet;  600  paces,  2^  feet. 
The  conclusion  here  arrived  at  was  that 
a  snow  parapet,  6  feet  high,  and  of  the 
requisite  thickness,  affords  very  efficient 
shelter  against  infantry  fire,  even  at  short 
ranges,  but  that,  owing  to  the  superior 
penetration  of  the  projectiles  in  snow,  the 
protection  is  not  equal  to  that  of  an 
earthen  parapet  of  lesser  dimensions. 

lohnograidLy — In  drawing,  the  ground 
plan  of  any  work  or  building. 

Impact--The  blow  with  which  a  body 
in  motion  impinges  upon  another  either 
at  rest  or  in  motion,  the  moment  of 
impact  being  that  when  the  bodies  meet. 
Of  the  pressure  the  two  bodies  will  exert 
on  each  other,  we  neither  know  the 
amounts  nor  the  time  during  which  they 
act;  but  as  Colonel  Boxer,  in  his 
*  Treatise  on  Artillery,*  remarks : — "  The 
third  law  of  motion  will  enable  us  to 
determine  the  relation  existing  between 
the  momenta  of  the  bodies  before  and 
after  impact;  for  it  follows  from  this 
law  that  whatever  momentum  is  gained 
by  one  body  during  the  impact  is  lost  by 
the  other,  so  that,  provided  no  other 
impulse  has  acted  upon  the  bodies  at  the 
same  time,  the  sum  of  iVv«  TCiom^ivXA. 
remains  unaltered.  !£,  t\i^ii^  «k  \)(A^  ol 
small  mass  impinge  mtV  ^t«a\>  ^^^^^»1 
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upon  a  body  of  much  larger  mass  at  rest, 
and  the  two  bodies  after  impact  move  on 
together  with  a  velocity  which,  from  the 
nature  of  the  motion,  can  readily  b6 
measured,  the  masses  of  the  bodies  being 
ascertained,  the  whole  momentum  of  the 
two  bodies  after  impact  is  known;  and 
this  being  also  the  momentum  of  the 
smaller  body  before  impact,  the  velocity 
with  which  it  istruck  the  larger  body 
is  immediately  known.  Suppose,  for 
instance,  that  a  cannon  ball  weighing 
24  lbs.  strikes  a  block  of  wood  weighing 
1976  lbs.,  from  which  it  will  not  rebound, 
so  that  after  the  stroke  the  two  may 
move  on  together  with  one  common 
velocity  of  24  feet  per  second,  the 
block  of  wood  being  perfectly  free  to 
move,  then,  the  momenta  before  and  after 
impact  being  the  same,  if  v  represent 
the  velocity  of  the  ball  before  impact — 

24  X  r  =  (1976  H-  24)  24,  or 
24t>  =  24  X  2000 


V  = 


(24  X  2000) 
24 


=  2000  feet, 


and  the  velocity  with  which  the  ball 
strikes  the  block  is  determined  from  the 
measured  or  computed  velocity  of  24  feet 
of  the  block  and  ball  together  after  the 
impact." 

Impetus  —  Momentum ;  violent  ten- 
dency to  any  point ;  strictly,  a  force  pro- 
portional to  the  mass  and  the  square  of 
its  velocity  conjointly. 

Impregnable — That  which  cannot  be 
taken.  Any  work  or  fortress  which  resists 
the  repeated  assaults  of  an  enemy  is  said 
to  be  impregnable. 

Incendiary  Shells  —  Comprise  car- 
casses which  are  fired  from  S.B.  guns, 
howitzers,  and  mortars.  Experiments 
were  carried  on  in  1874  at  Eastbourne, 
to  produce  a  carcass  suitable  for  rifled 
guns,  and  one  was  tried  with  considerable 
success.  Carcasses  are  used  to  set  fire  to 
buildings,  shipping,  &c.  Martin's  incen- 
diary shell  was  once  in  the  service,  but 
became  obsolete  in  1869.  It  contained 
molten  iron,  and  was  intended  to  destroy 
wooden  ships. 

Inch  —  A    measure    of   length,    the 

twelfth  part  of  a  foot.     An  inch  is  the 

smallest  lineal  measure  to  which  a  name 

is  given.      It  is,   however,   divided    by 

mechanics  into  eighths,  and  by  sniveyoxu 


and  others  into  tenths,  hundredths,  and 
thousandths.  The  inch  was  formerly 
divided  into  three  parts  called  barley- 
corns, and  also  into  twelve  parts  called 
lines,  neither  of  which  denominations  is 
now  in  common  use. 

Inclined  Plane — In  mechanics,  is  a 
plane  which  makes  with  the  horizontal 
plane  any  angle  whatever,  forming  one  of 
the  simplest  mechanical  powers.  The 
inclination  of  the  plane  is  measured  by 
the  angle  formed  by  two  lines  drawn 
from  the  sloping  and  the  horizontal 
plane,  perpendicular  to  their  common 
intersection.  The  following  is  the 
mathematical  formula  for  it :  P  =  W 
sin  a,  when  A  =  angle  of  plane,  and 
parts  parallel  to  the  plane.  The  pres- 
sure on  the  plane  =  W  cos  a. 

Incorporation  —  That  process  in  the 
manufacture  of  gunpowder  by  which 
the  ingredients  receive  the  threefold 
action  of  crushmg,  grindingy  and  mixing. 
The  process  of  incorporation  forms  a 
very  important  part  in  the  manuiactnre 
of  gunpowder,  and  any  failure  in  this  stags 
cannot  be  made  good  by  any  subsequent 
process.  The  incorporation  of  the  in- 
gredients is  performed  by  the  applica- 
tion of  large  iron  cylindrical  rollers,  frmn 
5  to  7  feet  in  diameter,  and  from  14 
to  18  inches  in  width,  each  weighing 
about  4^  tons,  revolving  in  an  ir<m 
circular  flat  bed,  about  7  feet  in  dia- 
meter, fixed  very  firmly  in  the  floor  of  the 
building,  and  on  which  the  ingredients 
(previously  mixed)  are  evenly  spread. 
The  charge^  as  it  is  now  called,  is  moistened 
with  4  to  6  pints  of  distilled  water,  and 
the  rollers  are  then  put  into  motion  by 
steam  or  water  power ;  the  speed  giyen  to 
the  rollers  during  the  time  the  charge  if 
being  incorporated  is  usually  8  revola- 
tions  per  minute.  At  the  expiration  of 
the  time  given  to  the  incorporatioa 
vaiying  from  2^  to  4  hours,  dependiag 
upon  the  nature  of  powder,  the  mM 
cake  (the  name  it  now  assumes),  whidi 
is  in  lumps  of  }  to  }  inch  thick,  and 
of  a  blackish  grey  colour,  is  removed  to 
the  charge  magazine  until  reqoirad  to 
be  broken  down. 

Increasing  Spiral — ^A  term  applied  to 

the  twist  or  the  spiral  inclination  of  ihs 

grooves  of  rifled  arms,  which  increase 

^iiomtkv^  \)nc««<ih  towards  the  mnazle;  it 
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is  also  called  a  gaining  ttcist  (7.  v.).  The 
advantages  of  this  kind  of  rifling  are  that 
the  projectile,  not  being  forced  to  take 
the  whole  twist  of  rifling  at  once,  moves 
more  readily  from  its  seat,  and  thus  the 
initial  strain  upon  the  breech  of  the  gun 
is  redaced.  Moreover,  the  studs  on  the 
projectile  are  not  so  liable  to  be  torn  off, 
or  the  edges  of  the  grooves  to  be  set  up. 

Inerement — The  quantity  by  which 
anything  increases ;  in  mathematics,  the 
finite  increase  of  a  variable  quantity. 

InonrfdoiL— A  sudden  raid,  with  intent 
to  pillage ;  an  entering,  an  inroad,  into  a 
territory  with  hostile  intentions. 

Indemnity — Compensation  for  injuries 
committed  by  one  nation  or  individual 
against  another. 

Indent  —  A  form  of  requisition  used 
when  stores  are  required.  The  term  is 
chiefly  made  use  of  in  India,  in  obtaining 
atores  from  the  ordnance  and  commis- 
sariat departments.  It  is  equivalent  to 
the  meaning  of  drawing  upon  any  esta- 
blishment for  what  is  required,  either  for 
daily  or  periodical  supplies,  or  to  renew 
articles  in  use. 

Indentation  —  In  S.B.  ordnance,  the 
mark  caused  by  the  bounding  of  the 
shot  in  the  bore.  This  phenomenon  in 
the  bore  on  the  combustion  of  the  charge 
may  be  thus  explained.  The  fluids  pro- 
duced by  the  combustion  of  the  charge 
and  a  small  quantity  of  unconsumed 
powder  rush  at  once  between  the  upper 
side  of  the  bore  and  the  shot,  which,  by 
Tirtue  of  its  inertia,  resists  the  move- 
ment; the  current  presses  it  upon  the 
lower  side  of  the  bore,  and  causes  an 
indentation,  which  increases  in  depth  at 
each  discharge ;  this  cavity  is  called  also 
a  lodgement ;  the  lodgement  gives  rise  to 
a  huTTy  formed  immediately  in  front  of  it 
by  the  displaced  metal. 

T«<tia^fi  Army  —  The  army  which 
garrisons  our  great  Indian  dependency. 
It  consists  of  British  and  native  troops. 

The  Indian  army  in  the  days  of  Olive, 
which  was  composed  of  bx)th  British 
,^d  native  troops,  was  comparatively 
small,  barely  sufficient  to  hold  its  own ; 
but  even  in  those  days  it  did  great 
deeds  of  valour,  as  the  battle  of  Absaye 
and  other  battles  testify.  By  degrees, 
as  the  £ast  India  Company  increased  its 
territory,  a  larger  arm/  was  found  neces' 


sary,  and  both  British  and  native  troo{M( 
were  augmented.  In  1857  the  mutiny  of 
the  native  army  took  place,  which  neceH- 
sitated  a  change  in  the  organisation  of 
the  army,  involving  a  large  increase 
of  the  British  force.  From  this  date  the 
army  of  the  East  India  Company  became  a 
part  of  her  Majesty's  army,  paid  out  of  the 
revenues  of  India. 

The  ai*my  of  India  at  present  consists 
of  62,850  British  troope  and  128,500 
native  troops.  More  than  half  the 
former  are  stationed  in  the  Bengal 
Presidency,  38,000  men  being  in  gar- 
rison along  the  valley  of  the  Ganges, 
Oude,  and  in  the  Punjab,  while  the 
strength  of  the  native  army  for  the  same 
presidency  amounts  to  49,000.  Bengal 
proper  alune  requires  about  7000  English 
troops  for  its  guard,  or  nearly  one-ninth 
of  the  total  number  of  the  Britisli 
employed  in  India.  The  remainder  are 
distributed  amongst  the  North-West  Pro- 
vinces and  in  the  presidencies  of  Madras 
and  Bombay.    (  Vide  Appendix  E.) 

Indicator — A  selt-registering  instru- 
ment attached  to  a  steam-engine  to  in- 
dicate the  effective  force  of  the  piston. 

Indirect  Fire — In  gunnery,  the  flring 
at  an  object  which  is  covered  by  a  para- 
pet, glacis,  or  wall,  so  that  it  cannot  be 
seen  from  the  battery ;  this  is  also  called 
curved  fire  (q.  t?.).  The  value  of  in- 
direct Are  was  shown  at  the  siege  of 
Strasburg  in  1870,  when  the  Germans 
used  a  rifled  gun  (15-centimetre),  short- 
ened, which  enabled  them  to  Are  with 
comparatively  small  charges. 

Inertia  —  The  total  absence  of  all 
power  in  a  body  to  change  its  state. 
Matter  is  no  more  inclined  to  rest  than 
to  motion,  and  were  it  not  for  external 
causes,  such  as  the  resistance  of  the  air 
on  or  near  the  surface  of  the  earth,  a 
body  once  put  in  motion  would  continue 
its  direction  for  ever. 

Infantry  —  This  word  is  stated  in 
Brande  and  Cox*s  *  Dictionary  of  Science 
and  Literature'  to  be  derived  from  the 
Latin  infansj  a  boy  or  servant,  as,  during 
the  middle  ages,  servants  went  on  foot, 
while  the  knights  rode  on  horseback ;  hence 
the  word  xnfanteria  became  the  name  of 
foot  soldiers  in  general.  Another  oi\^\i 
of  the  word  is  stated,  viz.  \,\i«A.  \\.  \&  ^«tv?^ 
from  the  Spanish  ftoldaex^  oi  ^\ift  \iiv|uv^ 
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or  infanta,  and  the  term  infanteria 
applied  to  them,  in  consequence  of  their 
being  under  the  infanta  of  Spain. 

Among  the  ancient  Greeks  and  Romans 
the  infantry  constituted  the  chief  strength 
of  an  army,  and  since  then,  with  the  ex- 
ception of  those  days  of  chivalry  when 
a  fictitious  importance  was  given  to 
cavalry,  the  infantry  has  always  been 
considered  the  main  strength  of  an  army. 
In  the  English  army  the  infantry  is 
formed  into  what  is  commonly  called 
regiments,  whether  they  consist  of  one  or 
more  battalions ;  they  vary  in  strength 
according  to  whether  the  regiments 
are  on  home  or  on  foreign  service.  The 
majority  of  the  regiments  have  only  one 
battalion,  but  twenty-five  have  two ;  'one 
has  three  ;  and  two,  four  battalions. 

The  oldest  infantry  regiments  are  the 
Coldstream  Guards  (General  Monk's 
regiment),  the  Grenadier  and  Scots 
Fusilier  Guards,  the  2nd  Queen's  (raised 
for  the  defence  of  Tangiers),  and  3rd 
Buffs  (the  old  London  trainbands).  These 
regiments  were  formed  between  1660  and 
1662. 

Initial  Veloeity — ^This  term  is  applied 
to  the  velocity  of  a  projectile  at  the 
moment  it  leaves  the  piece.  The  foi*mulfle 
for  calculating  the  initial  velocity  of  pro- 
jectiles will  be  found  in  works  treating 
on  ballistics. 

InitiatiYe  —  In  offensive  warfare,  to 
take  the  initiatice  is  the  power  of  com- 
pelling your  adversary  to  make  his 
movements  dependent  on  your  own,  the 
result  of  which  is  to  give  the  invader  of 
a  territory  great  advantage.  It  is  also 
explained  as  the  success  obtained  by  the 
invader  of  a  territory,  suitable  for  mili- 
tary movements,  and  defended  only  by  an 
army,  not  by  fortifications;  not  only  is 
the  advantage  in  his  first  onset,  but  in 
subsequent  engagements,  thus  disconcert- 
ing and  to  some  extent  crippling  his  ad- 
versary, so  as  to  frustrate  or  deprive 
him  of  the  power  of  carrying  out  offensive 
measures. 

Inquiry,  Coort  of,  vide  Court  of  In- 
quiry. 

Inspection — ^This  word,  which  means 
careful  examination,  relates  to  a  wide 
scope  of  duties  falling  under  the  cog- 
nisance of  military  men  in  their  several 
positions,  and  inciudes  the_inspectlo&  of 


men,  cattle,  books,  ordnance,  indeed 
everything  attached  to  the  personnel  and 
tnatSriel  of  their  command,  each  branch 
having  its  inspecting  officer,  from  the 
general  downwards.  Thus  a  general  in- 
spects the  troops  under  him,  a  command- 
ing officer  his  regiment,  a  captain  hie 
company.  £ach  department  also  has  its 
duties  of  inspection. 

Inspector — ^An  examining  officer;  one 
who  inspects. 

Inspeotors-Oeneral — Officers  appointed 
by  the  Horse  Guards,  with  the  ex- 
ception of  the  Inspector  -  General  of 
Fortifications,  to  carry  out,  in  the  most 
searching  manner,  the  duties  of  inspection 
in  their  respective  branches,  and  to  bring 
to  the  notice  of  the  commander-in-chi^ 
all  points  with  which  he  should  be  made 
acquainted.  They  are  assisted  in  their 
duties  by  inspectors,  who  act  under  their 
instructions. 

Institution,  Boyal  Artillery  —  An 
establishment  organised  at  Woolwich  in 
the  year  1838.  The  building  was  erected 
at  government  expense,  and  is  sup- 
ported partly  by  subscriptions  from 
the  officers  of  the  regiment  and  partly 
by  government.  It  contains  a  museum, 
lecture-room,  laboratory,  theatre,  and 
printing-press.  Reports,  verbatim,  of  all 
lectures  which  have  been  delivered  are 
issued  periodically  to  all  its  members.  It 
is  a  repository  for  the  sale  of  military 
books,  stationery,  &c. 

Institution,  Boyal  Engineen  —  A 
similar  institution  to  that  established  by 
the  royal  artillery  at  Woolwich,  but  m 
older  date  (1813),  and  formed  at  Chatham. 
It  contains  a  library  of  12,000  volomefi 
and  publishes  yearly  a  volume  of  profes* 
sional  papers,  with  the  view  of  oon* 
veying,  to  all  members  of  the  institate, 
the  knowledge  and  experience  acquired 
by  each  officer  of  the  corps.  It  publishes 
besides  a  small  monthly  paper,  printed  at 
the  expense  of  the  institution. 

The  new  buildings  which  now  form  the 
present  institute  comprise  a  lecture-room, 
theatre,  and  class  rooms  for  both  officers 
and  men  for  tho  several  branches  of  mili- 
tary engineering,  as  well  as  for  photo- 
graphy, and  for  photographic  and  ordi- 
nary printing. 

Institution,  Boyal  United  Serrioa^ 
An  institution  situated  in  Londoni  and 
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founded  in  1831,  under  the  Auspices 
of  William  IV.  and  under  the  patronage 
of  the  Duke  of  Wellington.  It  has  now 
become  in  every  respect  a  nsefal  insti- 
tution for  the  advancement  of  professional 
knowledge  and  the  higher  education  of 
officers  of  all  branches  of  the  service.  It 
contains  a  collection  of  large  and  valuable 
models,  arms,  &c.,  a  map  and  chart  room,  a 
professional  library  of  15,500  volumes,  and 
lecture-room,  where  papers  of  vital  inter- 
est to  both  army  and  navy  are  read  and 
discussed,  and  subsequently  published  in 
a  well-known  journal,  whicn  is  appreciated 
by  officers  at  home  and  abroad,  as  well  as 
by  the  governments  of  foreign  countries. 
Many  of  the  most  interesting  subjects 
that  afterwards  occupy  practical  atten- 
tion iind  the  first  germs  of  their  exist- 
ence in  the  lectures  given  in  this 
institution,  and  at  this  time  of  rapid  and 
constant  transition,  the  discussions  that 
take  place  are  acknowledged  to  be  of  the 
greatest  utility  to  both  naval  and  military 
departments  of  the  government. 

The  Royal  United  Service  Institution  is 
maintained  by  subscriptions,  and  receives 
a  grant  as  well  as  a  building,  rent-free, 
mm  the  government. 

lurtniotor,  Motketry — An  officer  at- 
tached to  each  regiment  of  the  regular 
and  auxiliary  forces,  to  carry  out  the  in- 
struction and  practice  of  the  musket.  He 
IS  one  of  the  permanent  staff  of  a  regiment. 

InstrnotorB,  Oarxison  —  Officers  of 
either  branch  of  the  service  who  are 
appointed  to  certain  districts  of  the  army 
at  home  and  abroad,  to  instruct  officers  of 
the  regular  army  and  of  the  auxiliary 
foroes  in  the  advanced  branches  of  their 
profession.  Schools  are  formed  to  which 
officers,  detached  from  their  regiments, 
have  to  attend.  In  England,  there  is 
a  mpermtendent  of  garrison  instructors, 
who  resides  at  Aldershot.  |In  India 
there  is  a  director,  with  chief ,  garrison, 
and  assistant  instructors  under  him.  The 
residence  of  the  director  of  garrison 
instruction  in  India  is  with  the  head- 
quarters of  the  army. 

IngtramentB  —  Tools  used  in  various 
workshops,  with  which  mechanical  work 
is  performed. 

Iniabordixiation — ^This  term  is  known 
in  miUtary  life  under  the  following 
phiiBon  * — 


1.  Striking  a  superior  officer ; 

2.  Using  or  offering  violence  against 
a  superior  officer ; 

3.  Offering  violence  in  a  military 
prison ; 

4.  Disobeying  the  command  of  a 
superior  officer ; 

5.  Using  threatening  language  to  a 
superior. 

For  either  of  the  above  offences  a 
soldier  is  to  be  tried  by  a  general  court- 
martial. 

Ininlation — When  a  body  containing 
a  quantity  of  free  heat  or  electricity 
is  surrounded  by  non-conductors,  it  is 
said  to  be  insulated. 

Insnlator — Any  non-conducting  sub- 
stance is  an  insulator;  among  the  best 
are — 


Dry  air ; 

Gutta-percha ; 

Shell-lac ; 

Caoutchouc; 

Sulphur ; 

Silk; 

Resins ; 

Glass. 

Intelligence  Department — A  branch  of 
the  Quartermaster-Generars  department, 
presided  over  by  the  Deputy  Quarter- 
master-General. It  has  for  its  object 
the  collecting,  sifting,  and  arranging 
of  all  information  on  subjects  useful  to 
the  government  or  army  in  peace  or  war. 
This  department  in  England  is  compara- 
tively of  recent  date.  Its  functions  com- 
prise : — 

Topography ; 

Strategical  and  tactical  questions ; 

Concentrations  ; 

Military  statistics ; 

Collection  of  all  data  bearing  on  the 
organisation  of  foreign  armies ; 

Home  and  colonial  defence,  &c. 

The  information  to  be  obtained  on  the 
above  subjects  is  gathered  in  time  of 
peace,  so  that,  when  war  breaks  out,  the 
general  commanding  an  expedition  may 
have  put  into  his  hands,  the  most  de- 
tailed information  that  maps  can  con- 
tain of  the  country  in  which  operations 
are  to  be  carried  on,  and  all  such  other 
information  needful  for  the  vigorous 
prosecution  of  the  war. 

Formerly,   whatever    information  the 
general  obtained,  was  through  the  Quar- 
termaster-Generars department,  tKeri  vccv- 
perfectly  organised  fox    o\i\aim\Ti\^  %^i^ 
intelligence  as  is  now  aSotdi^^  «.Ti<^  «^&^  V| 
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reconnoissances  a  day  or  two  in  advance 
of  the  army.  Nowadays,  a  general  is 
made  acquainted  with  the  country  he 
has  to  traverse  before  he  sets  out,  and  is 
thus  often  enabled  to  map  out  his  future 
movements  before  commencing  operations. 

To  the  intelligence  department  may 
be  attributed,  to  a  great  extent,  the 
success  of  the  German  arms  during  the 
war  of  1870-71.  Before  starting  on  the 
campaign,  maps  of  the  country  the  army 
was  to  invade  were  largely  distributed, 
and  also  handbook8,containing  information 
on  many  valuable  points,  such  as  railways, 
localities,  power  of  districts  to  afford  food, 
&c. — in  short,  all  information  tending  to 
the  successful  issue  of  the  war. 

The  intelligence  department  of  this 
country  is  modelled  after  that  on  the 
continent,  but  only  for  defensive  pur- 
poses ;  it  is  composed  of  staff  oflScers, 
whose  education  and  intelligence  fit 
them  well  for  the  duties  they  have  to 
perform.  The  department  may  be  said 
to  be  at  present  merely  the  nucleus  of 
what  will  be,  it  is  to  be  hoped,  a  still 
larger  one.  There  is  ample  field  for  an 
increased  number  of  staff  officers,  and  in 
comparison  with  the  continental  depart- 
ments, the  establishment  is  small.  The 
following  extract  from  a  lecture  given 
at  the  United  Service  Institution,  in 
February  1875,  by  Major  Brackenbury, 
R.A.,  D.A.Q.M.G,  an  officer  of  the  intelli- 
gence department,  will  put  the  reader  in 
possession  of  the  information  to  be  ac- 
quired, and  the  work  to  be  performed  by 
the  staff  officers  of  such  a  department, 
as  carried  out  in  Prussia,  Austria,  and 
Trance : — 

"  1.  A  thorough  military  acquaintance 
with  the  topography  and  resources  of  all 
lands  belonging  to  the  nation  and  its 
neighbourhood. 

*'  2.  An  intimate  acquaintance  with  the 
armies  and  military  institutions  of  foreign 
powers,  as  well  as  of  the  home  army  and 
institutions. 

"  3.  A  scheme  for  movement  of  troops 
by  railway,  road,  or  water,  according  to 
probable  eventualities.  This  is  based  on 
a  study  of  home  and  foreign  means  of 
communication. 

"  4.  Military  history,  which  is  always  a 
mine  of  information  if  honestly  drawn  up 
MccordJAg  to  o^cial  knowledge. 


^'  5.  Selections  from  the  above  items  of 
knowledge  carefully  drawn  up  and  pub- 
lished for  the  information  of  the  army. 
This  requires  frequent  use  of  the  printing- 
press. 

**  6.  In  the  three  countries  the  staff  it 
charged  with  the  issue  of  the  requisite 
maps  in  case  of  war,  and,  for  this  pur^ 
pose,  is  in  close  intimacy  with  the  great 
map-making  establishments  represented 
by  our  Ordnance  Survey,  which  is  a 
civil  branch,  though  conducted  by  officers 
of  the  royal  engineers.*' 

In  time  of  war  the  duties  of  this 
department  would  be  similar  to  those 
performed  by  that  section  of  the  general 
staff  in  continental  armies,  with  this 
exception,  that  in  consequence  of  the 
paucity  of  officers  employed  in  this  branch 
of  our  service,  it  would  have  to  be  supple- 
mented by  special  staff  officers,  in  con- 
nection with  the  Quartermaster-General'f 
department. 

Preparatory  to  the  commencement  <ii 
hostilities,  all  information  concerning  the 
country  in  which  the  operations  are  to  be 
carried  on — collected  and  collated  by  the 
intelligence  department  in  time  of  peace — 
will  be  furnished  to  the  general  in  com- 
mand, who  will  next  have  to  obtain  further 
information  through  this  department  ai 
to  the  enemy's  positions,  morale  &c.,  by 
means  of  outposts,  reconnoissances,  spies, 
and  emissaries.  The  names  of  the  enemy*! 
generals,  the  organisation  and  the  dresi 
of  his  troops  can  then  be  learnt,  as  the 
capture  of  a  single  prisoner  or  patrol  may 
show,  even  by  his  uniform,  buttona,  or 
lace,  the  presence  of  a  particular  oorpa. 
Newspapers  may  furnish  information  of 
great  value.  During  the  Prusso-Austriatt 
war  of  1866,  the  first  authentic  informa- 
tion the  Prussians  received  of  Benedeck'i 
march  from  Olmiitz  to  Vienna  was  deriTed 
from  Brackenbury 's  letters. 

The  information  obtained  by  the  meam 
of  outposts  is  of  very  great  importance ; 
and  the  first  step  taken  by  the  staff  of 
continental  armies,  after  the  declaration 
of  war,  is  to  draw  a  cordon  of  light 
cavalry  ;  to  this  force  one  or  two  offioers 
of  the  intelligence  department  are  at- 
tached. One  sphere  of  action  is  up  te 
the  enemy's  outposts,  whose  moTeroenti 
must  be  watched,  and  all  information 
^oiiceTnin^  them  be  obtained  by  meam 
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of  vedettes,  reconnoisnances,  &c.,  with- 
out driving  them  in,  to  do  which  would 
require  a  reconnoissance  in  force  {q.  v.\  a 
measure  of  doubtful  value,  as  it  often 
leads  to  a  general  engagement. 

The  officer  commanding  an  outpost  is 
responsible  for  the  amount,  as  well  as  for 
the  correctness,  of  all  the  information  he 
sends  to  the  officer  commanding  ;  he  has, 
therefore,  to  exercise  his  discretion  as  to 
what  intelligence  he  sends  in,  and  this 
should  be  rather  too  much  than  too  little. 
In  transmitting  any  knowledge  he  has 
acquired,  he  must  adhere  as  much  as  pos- 
sible to  the  words  of  the  informant ;  but 
if  the  information  be  of  great  value,  the 
person  from  whom  it  has  been  obtained, 
iuch  as  a  prisoner,  deserter,  or  patrol 
leader,  should  be  sent  in  to  head-quarters. 

The  information  obtained  from  prison- 
ers, deserters,  and  persons  from  the 
•Demy's  side,  is  always  valuable.  The  first 
two  classes  do  not  as  a  rule  know  much, 
but  travellers,  and  particularly  boys,  are 
great  sources  of  information,  as  they  are 
close  observers,  and  are  less  likely  to  be 
influenced  by  patriotism,  and  a  small 
bribe  will  suffice  as  remuneration  for 
the  news  supplied. 

The  real  rank  and  file  of  an  intel- 
ligence department,  before  and  after 
hostilities  have  begun,  are  the  regular 
paid  spies.  Officers  commanding  out- 
posts can  make  use  of  local  spies,  but  the 
main  body  of  these  men  remciin  attached 
to  the  head*quarters,  for  specific  purposes, 
under  an  officer  specially  appointed  for 
that  duty,  who  should  possess  the  follow- 
ing qualifications : — 

1.  Thorough  reticency ; 

2.  Keen  knowledge  of  human  nature  ; 

3.  Distrust  of  all  unsupported  informa- 
tion. 

Lack  of  information  is  not  the  diffi- 
culty in  war  time,  for  the  shifting  ten- 
dency of  men's  fears  is  to  exaggerate 
dangers ;  the  number  of  spies,  therefore, 
may  be  safely  reduced. 

There  are  two  classes  of  spies,  as  shown 
above: — 

1.  LoccU  spies, — ^These  are  men  acci- 
dentally employed,  and  whose  business 
may  take  them  into  the  enemy's  lines. 
They  are  to  be  trusted  in  gaining  intel- 
ligence; moreover,  their  powers  of  in-. 
Icffmation  are  naturally  confined  to  a  I 


small  area,  and  as  they  are  probably  well 
acquainted  with  that  area,  and  their  being 
on  business,  they  are  not  so  liable  to  sus- 
picion. 

2.  Paid  spies. — These  should  always  be 
kept  a]»art  and  in  ignorance  of  each  other. 
They  should  receive  liberal  pay,  accord- 
ing to  the  result  of  their  work.  In  India, 
the  plan  formerly  adopted  in  paying  native 
spies  was  to  put  a  bucketful  of  gold  mohurs 
before  the  man,  and  to  allow  him  to  take 
awav  as  manv  as  his  two  hands  could  hold. 

Some  military  writers  lay  down  that 
all  the  information  obtained  by  the  in- 
telligence department  should  be  published 
to  the  army,  as  experience  has  shown  that, 
by  acting  thus,  surprises  and  panics  have 
been  guarded  against,  great  fatigue  saved, 
and  that  the  best  marches  have  been  made 
when  the  men  knew  the  object  of  the  un- 
dertaking. 

^Having  collected  the  required  informa- 
tion, the  next  point  will  be  the  trans- 
mission of  such  intelligence.  This  i$ 
performed  in  three  ways : — 

1.  By  the  electric  telegraph  (7.  ©.) ; 

2.  By  visual  signalling  (7.  t\) ; 

3.  By  mounted  orderlies  (q.  v.). 
Sometimes  the  three  are  combined.  The 

electric  telegraph  is  applicable  for  long 
distances,  between  stationary  points  and 
along  main  lines;  between  camps  at 
some  distance  from  one  another,  field 
telegraphs  may  be  laid  down.  Visual 
signalling  is  useful  in  broken  ground, 
across  obstacles,  with  ships  at  sea,  and 
also  for  moderate  distances,  where  the 
points  are  not  stationary  for  any  time, 
such  as  the  outposts.  It  was  found 
particularly  useful  in  the  Looshai  expedi- 
tion on  the  bonlers  of  Assam.  For  short 
distances,  mounted  orderlies  can  be  used, 
between  points  constantly  moving,  as  well 
as  for  transmission  of  news  in  wooded 
countries.  The  following  have  been  found 
good  distances  to  transmit  intelligence  by 
the  modes  indicated  : — 

Electric  telegraph,  above  8  miles ; 

Visual  signalling,  1^  to  8  miles ; 

Orderlies,  1  to  1^  mile. 

Intendanoe — In  continental  armies,  an 
establishment  corresponding  to  our  supply 
branch  of  the  control  department. 

In   the   German   army   it  \&  «k  vniaXV 
department,    and   the    dMt\e&   ax^  tsvot^ 
restricted  and  entirely  c\vt\.  \iii\.\\.  \^^^, 
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Prussia  had  no.combatant  officers  attached 
to  the  intendance.  It  has  less  independ- 
ent responsibility,  and  clashes  less  with 
the  war  department,  because  it  only 
refers  to  matters  beyond  general  control, 
and  large  funds  are  always  placed  at  its 
disposal  by  the  military  authorities; 
nearly  two-thirds  of  the  army  expenditure 
is  paid  by  it,  like  the  clothing  department. 

In  France,  the  intendance  possesses  the 
direction  and  control  of  ererything  that 
concerns  pay,  provisions  (munitions  de 
bouche),  contracts  for  the  same,  clothing  de- 
partment, &c.  This  department  is  officered 
exclusively  by  officers  of  the  army,  of  no 
lower  rank  than  that  of  captain,  and 
whose  age  does  not  exceed  35  years ;  they 
have  to  pass  an  examination  before  a  board 
of  officers.  Their  functions  are  purely  ad- 
ministrative, and  they  have  no  relative 
rank. 

Interior  Eoonomy — Applied  to  miU- 
tary  affairs,  relates  to  the  whole  manag?- 
mcnt  of  a  regiment,  the  responsibility  of 
which  lies  with  the  commanding  officer, 
as  he  is  the  mover  and  director  of  every- 
thing pertaining  to  his  command.  It  in- 
cludes all  duties  in  which  the  officers  and 
men  are  interested,  such,  in  the  former 
case,  as  their  mess,  band,  funds,  &c.,  and 
in  the  latter,  to  the  messes  of  the  non- 
commissioned officers  and  soldiers,  their 
amusements,  libraries,  in  fact,  everything 
tending  to  the  good  order  and  welfare  of 
the  regiment. 

Interior  Slope — In  fortification,  is  the 
inclination  towards  the  town,  given  to 
the  earth  forming  the  rampart  or  parapet. 
It  is  made  steep,  usually  about  f,  to  enable 
the  troops  to  fire  over  the  crest  of  the 
parapet  without  constraint. 

Intern,  To — A  term  used  in  a  military 
sense  to  express  the  act  of  giving  shelter  to 
troops  which  have  taken  refuge  on  neutral 
territory.  On  passing  the  frontier,  the 
men  are  disarmed  and  seirt  to  the  different 
quarters  allotted  to  them,  generally  in  the 
interior  of  the  country  ;  they  are  treated 
on  the  same  footing  as  the  soldiers  of  the 
country,  and  the  officers  are  allowed  to 
keep  their  arms,  horses,  and  baggage,  but 
have  to  give  their  parole  that  they  will 
not  attempt  to  escape. 

Towards  the  end  of  the  war  of  1870-71, 

Bour baki*s  army,  sorely   pressed   by  the 

Oermans,  took  refuge  in  Switzerland,  to 


escape   being  taken  prisoners,  and   was 
interned  there. 

Interval — In  drill,  the  lateral  space 
between  men  or  corps.  The  following 
is  given  in  '  The  Artillerist's  Manual ' 
as  the  intervals  in  line  between  the 
different  branches  of  the  service : — 

"  Intebvaus. 

"  1.  Between  files  when  formed  in 
squadron,  6  inches  from  knee  to  knee. 

**  2.  Between  the  guns  of  a  battery  in 
line,  full  intervals,  19  yards. 

"  3.  Between  squadrons  in  line,  the 
breadth  of  a  division,  but  never  less  than 
12  yards. 

**  4.  Between  cavalry  regiments  in  line, 
or  between  cavalry  and  infantry  in  line, 
as  for  squadrons. 

'*  5.  Between  battalions  in  line,  30 
paces. 

"6.  Between  batteries  in  line,  or  be- 
tween artillery  and  other  troops,  28} 
yards. 

"  7.  Between  cavalry  regiments  in  con- 
tiguous columns,  as  for  squadrons. 

*'  8.  Between  battalions  in  contignons 
columns,  12  or  30  paces,  as  ordered." 

Intrenoh,  To — To  secure  a  position  or 
body  of  men  against  the  attack  of  an 
enemy,  by  digging  a  ditch  or  trench.  An 
army  may  intrench  itself  either  by  a 
continued  or  an  interrupted  line;  in  the 
former  case,  the  line  may  be  composed  of 
parts  so  connected  as  to  leave  no  un- 
covered space  between  them;  in  the 
latter,  those  parts  may  be  isolated  from 
each  other,  and  uncovered  intervals  left 
between  them. 

Intrendhment — Any  work  or  obstacle 
intended  to  strengthen  a  post,  or  increase 
its  defence. 

The  method  followed  by  the  Americin 
troops  in  intrenching  themselves  after  a 
day's  march  is  thus  described  by  Major 
(now  Colonel)  H.  A.  Smyth,  K.A.,  in 
*  The  Capture  of  Richmond  '  :— 

'^  As  soon  as  the  brigade  was  halted  in 
its  place,  without  another  word,  perhaps, 
than  company  command,  the  arms  were 
piled,  and  the  men  broke  themselvet 
into  working  parties  to  intrench.  Of 
each  little  squad  of  twelve  or  fifteen 
men,  a  proportion  betook  themselvet 
to  felling  trees,  a  second  proportion  to 
aixsm^in^ikem  in  the  line  of  the  intended 
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parapet,  a  third  to  carrying  them  or 
other  wood  (especially  fence  rails  where 
procurable)  up  to  the  disposal  of  the 
second,  and  a  fourth  to  throwing  up 
earth  to  the  front  of  the  logs  with  their 
picket  shovels.  These  latter  work  with 
all  their  might  till  out  of  breath,  when 
other  men  relieve  them  at  the  shovelling, 
and  80  on,  so  that  each  man  gets  one  or 
more  turns  at  it  before  the  completion  of 
the  work ;  and  in  the  very  light  soil  of 
Virginia  a  constant  stream  of  earth  is 
kept  flying  into  the  required  place.  In 
this  manner  I  saw  a  breast-work,  per- 
fectly efficient  against  musketry  fire, 
thrown  up  along  the  entire  front  of  a 
brigade  in  forty  minutes.** 

fiitrepidity  —  As  described  in  James' 
'  Dictionary,'  is  "  an  unqualified  contempt 
of  death,  and  indifference  to  fortune,  as 
iar  as  it  regards  personal  safety;  a  fear- 
lessn^s  of  heart,  and  a  daring  enterprise 
of  mind.  According  to  Rochefoucault, 
intrepidity,  especially  with  regard  to 
military  daring,  implies  firmness  of 
•haracter,  great  confidence  of  mind,  and 
extraordinary  strength  of  soul.  Buoyed 
up  and  supported  by  these  qualities 
(which  are  sometimes  natural  and  some- 
times acquired),  men  become  superior  to 
every  emotion  of  alarm,  and  are  insensible 
to  those  perturbations  of  the  heart  which 
the  prospect  of  imminent  danger  almost 
always  engenders." 

Xnnndatioii — ^The  flooding  of  a  portion 
of  a  country  with  a  view  to  its  defence, 
by  rendering  it  impassable  to  an  enemy. 
Several  fortified  places  on  the  continent 
are  so  constructed  as  to  be  able  to  inun- 
date the  surrounding  country,  and  thus 
offer  additional  obstacles  to  an  advancing 
army.  The  means  by  which  inunda- 
tions may  be  effected  are  entirely  governed 
by  the  nature  of  the  surrounding  country 
and  the  water-courses ;  no  specific  rules 
thereon  can  be  laid  down.  It  is  well 
known  that,  on  the  invasion  of  Holland  by 
Lonis  XiV.,  William  of  Orange  inundated 
the  country  by  breaking  down  the  dykes. 

IllTalidB  —  Are  either  worn-out  or 
maimed  soldiers,  or  soldiers  who  from 
permanent  sickness  are  unable  to  remain 
in  the  army.  There  are  some  invalids 
who  from  change  of  climate  recover  their 
health ;  these  men  join  the  ranks  again. 
In  the  British  service  disabled  men  are  < 


periodically  invalided  and  sent  home 
from  India  and  the  colonies.  Besides 
Chelsea  Hospital,  for  the  reception  of  worn- 
out  and  disabled  men,  the  corps  of  com- 
missionaires ((J.  V.)  is  open  to  pensioned 
soldiers;  whilst  so  attached,  they  can  add 
to  their  livelihood  by  giving  their  ser^noee 
as  messengers  or  watchmen. 

Invasion — ^A  hostile  entrance  into  the 
territory  of  another. 

InTBft,  To— -To  surround  a  place,  so  as 
to  prevent  all  communication  with  the 
country. 

Inyestment  of  a  FortroM— This  act  is 
synonymous  with  blockading  a  place.  In 
the  investment  of  a  fortress,  so  as  to 
counteract  the  preparations  for  defence 
on  the  part  of  the  garrison,  "  the  com- 
mander of  the  forces  about  to  undertake 
the  siege  should  not  only  conceal  his 
intentions  from  his  enemy,  but  endeavour 
to  mislead  him  altogether  with  respect  to 
his  proposed  plan  of  operations.  By 
threatening  other  fortresses,  or  making 
demonstrations  of  offensive  war  in  other 
directions,  he  may  induce  the  enemy  to 
send  troops  and  supplies  to  points  distant 
from  the  fortress  he  intends  to  besiege, 
leaving  it  comparatively  defenceless ;  he 
may  then  suddenly  approach  it  with 
forces  sufficient  to  enclose  it  on  every 
side,  and,  by  occupying  at  the  same  time 
all  the  avenues  to  it,  preclude  the  possi- 
bility of  the  garrison  receiving  suppliee, 
or  sending  notice  of  their  situation  to 
their  friends.  By  moving  with  secrecy 
and  despatch,  they  may  succeed  in  sur- 
prising any  parties  sent  from  the  fortress, 
who  may  be  foraging  in  the  neighbouring 
country,  and  may  also  seize  such  pro- 
visions and  stores  as  the  garrison,  had  it 
been  aware  of  their  approach,  would  have 
swept  into  the  place.  This  operation  is 
called  the  investment  of  the  fortress." 

Iron — ^A  metal  well  known  in  the  arts 
and  in  commerce,  and  the  most  useful  of 
all  the  metals.  It  was  known  from  a  very 
early  date,  and  is  frequently  referred  to 
in  the  Old  Testament  Scriptures,  though 
it  does  not  seem  to  have  been  exten- 
sively made  use  of  until  subsequent  to 
the  bronze  period.  It  is  invaluable,  espe- 
cially at  the  present  day,  when  shipt 
and  guns  are  being  principally  b\x.\\\,  q1  \\.. 
The  great  supply  of  iron  \b  (i^itW^  tccn& 
its  numerous  ores,  wViicYi  aT<^  ^\>\xxA«biiV\^ 
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distributed  all  over  the  world.  It  is 
found  in  large  quantities  in  our  own 
country,  particularly  in  the  coal  districts, 
where  it  is  known  as  carbonate  of  iron ; 
it  contains  small  portions  of  manganese 
and  earthy  matter.  The  ores  found  in 
Great  Britain  are  always  massive,  and 
contain  several  impurities,  which,  if  not 
extracted,  affect  the  quality  of  the  iron 
more  or  less.  These  impurities  are  got 
rid  of,  to  a  certain  extent,  in  the  process 
of  calcining  and  smelting.  There  are 
three  different  states  in  which  iron  is 
produced  ;  crude  or  cast  iron  (q,  t?.),  steel 
(^.  ».),  and  malleable  or  wrought  iron 
(q.  v.).  These  three  modifications  are  the 
results  of  several  and  separate  operations, 
although,  when  each  is  tested  separately, 
they  are  found  to  diflfer  only  in  the  quan- 
tity of  carbon  or  charcoal  in  their  com- 
position. Malleable  iron  is  the  purest, 
and  has  very  little  carbon  in  it;  steel 
contains  more  carbon,  and  cast  iron 
generally  more  than  steel.  Iron  is  a 
metal  of  bluish  grey  colour,  its  fracture 
fibrous,  and  it  is  susceptible  of  being 
rolled  into  thin  sheets.  When  iron  is 
subjected  to  a  red  heat,  it  softens  and 
becomes  tough,  and  its  property  of  weld- 
ing at  a  white  heat  gives  a  facility  in 
working  it  which  no  other  metal  pos- 
sesses. When  heated  above  the  welding- 
point,  it  crumbles  under  the  strokes  of 
the  hammer. 

Iron  Filings — Small  portions  or  par- 
ticles of  iron  rubbed  off  by  the  act  of 
filing ;  they  are  used  in  the  manufacture 
of  fireworks  and  for  other  purposes. 

Irregular  Troops  —  Troops  which, 
though  in  the  pay  of  a  nation,  do  not 
belong  to  the  regular  forces.  In  the 
British  army  there  are  no  such  troops. 
In  India  there  are  two  or  three  irre- 
gular forces,  composed  of  cavalry  and 
infantry,  for  the  protection  of  native 
states.  The  present  native  cavalry  regi- 
ments in  her  Majesty's  Indian  army 
were  originally  raised  as  irregular  troops. 
They  found  their  own  horses,  arms, 
clothing,  &c.,  for  which  they  received  a 
certain  monthly  sum ;  but  this  has  been 
modified  of  late  years,  and  they  are  no 
longer  styled  irregular  cavalry. 

Liinglass  —  A  white   glutinous  sub- 

stance  made  from  the  sounds  of  certain 

/ishes.    It  is  used  in  the  laboratory  &s 


one  of  the  ingredients  in  forming  rolled 
stars  for  rockets. 

Italian  Army — One  of  the  armies  of 
Europe. 

Italy,  like  most  of  the  continental  na- 
tions, has  adopted  the  compulsory  system 
in  raising  her  army,  similar  to  France  and 
Germany.  The  yearly  contingent  is  put 
down  at  100,000  men,  70,000  of  which 
serve  in  the  first  category  or  active 
army.  In  this  they  remain  for  3  years 
(in  the  cavalry  5  years) ;  5  in  the  reserve 
of  the  active  army,  and  4  in  the  mobile 
milizia.  The  length  of  service  therefore 
is  altogether  12  years,  and  the  -  age  of 
joining  the  colours  is  18  years.  The  men 
who  have  not  been  called  to  do  duty  in  the 
active  service  form  the  second  category, 
in  which  they  have  to  serve  5  yeai's  in 
the  reserve  of  the  active  army  and  4 
in  the  militia.  They  are  only  assembled 
for  a  few  months  every  year. 

By  the  law  of  the  30th  September 
1873,  Italy  is  divided  into  7  miliUry 
commands  or  army  corps,  five  of  which 
have  2  and  two  3  military  territorial 
divisions.  Each  military  division  con* 
sists  of  from  1  to  6  military  districts, 
giving  a  total  of  16  territorial  divisions 
and  62  military  districts.  Further,  the 
kingdom  is  divided  into  6  commands  of 
artillery,  of  1  or  2  divisions  each  (total 
12)  and  into  6  commands  of  engineers  of 
2  or  3  divisions  (total  16). 

The  land  territorial  forces  comprise  the 
permanent  army  and  the  mobile  milizia. 

The  permanent  army  consists  of  the 
staff,  the  artillery,  and  engineers,  the  in- 
fantry, the  cavalry,  a  corps  of  gendar» 
merie,  and  the  civil  departments  (com- 
missariat, medical,  administrative,  &c.). 

The  mobile  milizia  comprises  232  bat- 
talions of  infantry,  24  companies  of  rifles, 
15  companies  of  hersaglieri,  and  40  com- 
panies of  field  and  20  batteries  of  siege 
artillery,  together  with  10  companies  of 
engineers. 

By  this  system,  it  is  computed  that 
Italy  can  place  under  arms  the  following 
numbers : — 

Active  army  . ,  395,951 
Reserve  . .  . .  148,004 
Mobile  milizia     . .     279,872 


823,827  men. 
These  forces  in  war  time  are  organised 
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into  20  divisions  forming  10  corps  (Tar-  jack  of  the  service,  in  a  cast-iron  conical 


m^.     (  Vide  Appendix  C.) 

Italian  Field  Onn — A  bronze  muzzle- 
loading  rifled  gun  similar  to  the  French 
gun.  There  are  two  sizes,  viz.  the  8-pr.  and 
16-pr.  Experiments  are  being  made  with 
steel  guns  after  Kmpp's  system,  with  the 
view  of  introducing  them  into  the  service. 

Itinerary  —  A  rough  sketch  of  the 
country  through  which  troops  have  to 
march,  giving  the  roads,  villages,  noting 
the  number  of  inhabitants,  houses,whether 
of  stone,  brick,  or  wood,  and  conveyiog  as 
much  information  of  the  country  as  can 
be  gathered  in  a  short  space  of  time. 


J. 


Jaek,  or  Jaqne,  of  Defence— A  piece  of 
defensive  body  armour,  worn  in  the  four- 
teenth and  fifteenth  centuries.  Like  all 
defensive  armour,  it  was  generally  made 
of  mail  or  plates ;  sometimes  the  coat  was 
quilted,  and  made  of  leather  or  canvas. 

Jaek,  Hydraulic — A  machine  for  lift- 
ing heavy  weights  by  the  agency  of  water 
pressure.  Hydraulic  power  is  universally 
used  where  heavy  weights  have  to  be 
lifted.  The  power  is  applied  either  by 
hand  or  steam. 

In  the  gim  factory  at  Woolwich,  where 
great  weights  have  to  be  raised,  such  as 
guns  in  their  different  stages  of  manu- 
£u;ture,  the  hydraulic  jack  is  invaluable. 

Jaek,  T.iffcJTig — A  machine  for  lifting 
weights.  That  termed  the  field  service 
is  used  for  field  carriages  only.  The 
arm,  which  may  be  adjusted  within  cer- 
tain limits  to  any  required  height,  is  a  I  or  gang  of  men. 


box,  with  metal'  top  and  triangular  base. 
This  jack  is  of  great  power,  and  used  for 
heavy  carriages  in  lieu  of  the  **  tooth  and 
pinion  "  and  "  screw-jack."  There  are 
other  jacks  in  the  service,  such  as  the 
rack  and  pinion^  lifting  3  tons ;  Haley's, 
which  varies  in  power  from  2  to  20 
tons ;  and  Tangije*s  hydrauliCj  capable  of 
lifting  from  4  to  20  tons. 

Jack  Tree  {Aitocarpus  integrifolia) — 
A  well-known  tree  in  India.  It  yields 
an  excellent  timber,  first  yellow,  fading 
to  brown,  hard  and  brittle,  resembling 
satin ;  warps,  if  not  properly  seasoned. 
A  cubic  foot  of  unseasoned  wood  weighs 
50  lbs.  The  timber  is  used  in  the  Bombay 
arsenals  for  packing-cases.  The  fruit  of 
this  tree  is  very  much  esteemed  by  the 
natives  in  the  southern  parts  of  India. 

Jagged  Spike — A  particular  kind  of 
spike,  which  is  used  for  spiking  a  gun 
that  has  to  be  abandoned  altogether. 

Jars,  Pega — Vessels  made  of  pottery, 
and  glazed  externally.  They  are  generally 
of  a  very  large  size,  and  are  constantly 
used  in  Indian  arsenals  for  holding  oil,  &c. 
Javelin — A  spear  used  by  the  ancients 
and  by  most  nations  before  the  intro- 
duction of  fire-arms.  There  were  several 
sorts  of  javelins,  made  chiefiy  of  wood, 
with  a  steel  point ;  and  there  were  some 
which  had  feathers  attached  to  them,  in 
the  same  manner  as  aiTOWs  and  darts  have. 
The  latter  were  used  by  the  Poles  and 
other  nations,  but  principally  by  the 
Moors,  who  called  them  zagais. 

Jemadar — ^A  native  ofiicer  in  the  Indian 
army,  whose  position  corresponds  with 
that  of  subaltern  in  a  company  of  Eu- 
ropean infantry.  The  name  is  also  given 
to  the  headman  of  a  native  establish- 
ment in  a  factory,  and  indeed  to  any  man 
I  who  exercises  authority  over  a  number 


lever  of  the  first  order,  and  is  applied 
accordingly.  The  body  of  the  jack  is 
the  support  on  which  it  works,  and  is 
capable  of  lifting  half  a  •  ton.  A  lifting 
jack  is  attached  to  each  sub*division  of 
a  battery.  A  good  substitute  for  a  jack 
are  two  handspikes  placed  under  the  axle- 
tree,  when,  with  the  aid  of  two  robust 
gunners,  the  carriage  can  be  sufficiently 
raised  to  take  off  the  wheel.  The  jack 
known  as  Clerh*s  is  the  common  screw- ' 


Jib — ^The  overhanging  part  of  a  crane, 
or  a  triangular  frame  with  a  pulley  at 
the  end  for  the  chain  to  pass  over,  which 
leads  from  the  crane. 

Jigger  Block,  vide  Tackle. 

Jim  Crow — This  is  one  of  the  tools 
used  by  railway  platelayers  for  bending 
rails,  and  forms  one  of  a  set  of  plate- 
layers* tools  attached  to  the  ro^«A.«BL^Tvfc« 
siege  equipment.    It  is  s\x\\.«£\c^  iox  >a«A- 
ing  the  24-lb.  rails  of  tVie  titiic^  tw\\ii^^ 
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Jorawallah  —  An  Indian  term.  It 
means,  applied  to  a  grass-cutter  (7.  v.), 
one  man  doing  the  work  of  two — for 
double  wages. 

Journal  —  In  machinery,  the  bearing 
portion  of  the  shaft,  when  it  is  between 
the  points  where  the  power  and  resist- 
ance are  applied ;  it  is  also  a  bearing 
subject  to  torsion. 

Joust — A  mock  and  sometimes  a  real 
encounter  on  horseback.  In  the  former 
case,  it  was  called  a  tournament  or  "  tilt." 
The  mock  joust  took  place  with  pointless 
lances.  But  in  the  real  and  sanguinary 
jousts,  battle-arms  were  used,  and  many 
a  knight  lost  his  life  in  these  tilts. 
The  latter:  were  called  joustes  a  outrance, 

Joaeraant,  or  Jozerine — ^Ancient  ar- 
mour ;  a  jacket  strengthened  with  plate. 

Judge- AdYOcate-0eneral — A  govern- 
ment functionary,  resident  in  London, 
who  acts  as  the  legal  adviser  of  the 
crown  in  matters  touching  military  law; 
the  appointment  is  most  frequently  con- 
ferred upon  a  barrister  of  some  stand- 
ing, who  is  also  a  member  of  the  House 
of  Commons;  he  is  sworn  of  the  Privy 
Council,  and  his  tenure  of  ofBce  lapses 
with  that  of  the  administration  which 
appoints  him. 

To  this  officer,  the  proceedings  of  all 
general  courts-martial  at  home  are  for- 
warded, before  the  execution  of  the  sen- 
tence, in  order  that  he  may  examine 
them  to  ascertain  that  they  have  been 
legally  conducted ;  it  then  becomes  his 
duty  to  submit  them  to  her  Majesty  for 
her  approval  and  confirmation,  together 
with  his  opinion  on  any  point  of  law,  or 
•f  procedure,  upon  which  he  may  think 
it  necessary  to  remark. 

The  judge-advocate-general  is  liable 
to  serve  on  courts-martial,  but  his  duties 
are  usually  performed  at  home,  by  some 
officer  to  whom  he  gives  his  deputation ; 
and  abroad,  by  an  officer  appointed  to 
officiate  by  the  convening  authority ;  in 
both  cases  the  acting  functionary  is 
known  as  the  officiating  judge-advocate. 

No  general  court-martial  can  proceed 
without  a  judge-advocate ;  there  is  no- 
thing to  prevent  the  latter  being  a  civi- 
lian, but  the  custom  of  the  service  for  a 
long  period  has  confined  the  office  to 
military  men. 
r/i07udge-advocate-general  of  the  In- 


dian army  is  now,  as  formerly,  appointed 
by  the  government  of  India,  and  he  is 
assisted  by  officers  of  the  army  belonging 
to  his  department. 

Judging  Distance,  vide  Distance. 

Jule — An  Indian  term  for  the  clothing 
of  any  beast  of  burden. 

Jump  of  a  Gun — ^The  increased  angle 
of  departure  at  which  a  projectile  leaves 
a  gun,  after  the  gun  has  been  truly 
levelled  at  the  target  or  object  to  be 
struck.  The  method  usually  pursued  to 
ascertain  the  *' jump  "  of  a  gun  is  to  place 
a  target  at  120  feet  from  the  gun  which 
has  been  truly  levelled,  so  as  to  be  hori- 
zontal. On  firing  the  gun,  the  position 
of  the  hits  on  the  target  determines  the 
"  jump,"  as,  if  above  the  level  on  the 
target,  it  shows  that  the  projectile  hu 
left  the  piece  with  a  certain  amount  of 
elevation ;  if  it  had  not  been  so,  gravity 
would  have  brought  the  shot  below  the 
level  on  the  target.  This  "jump"ii 
due  to  the  tendency  the  gun  and  carriage 
have  to  rotate  on  the  trail.  As  shown 
in  Captain  W.  H.  Noble's  paper  "  On  the 
Calibre  of  Field  Guns  ":—"  Experiment 
has  shown  that  this  'jump '  which  the 
system  makes  before  the  projectile  leaves 
the  muzzle  is  much  affected  by  the  nature 
of  the  rifiing.  A  breech-loading  gun  in 
which  the  shot  is  forced  through  the 
bore,  '  jumps  '  more  than  a  muzzle-load- 
ing gun  of  the  same  weight  and  length." 

Jumper,  vide  Blasting. 

Junk  —  Old  rope,  which,  being  un- 
twisted, is  used  sometimes  in  arsenals  in 
place  of  oakum,  to  pack  shot  and  shell 
with,  and  in  making  wads. 

Junk  Wads,  vide  Wads. 

Justice,  Military,  vide  Law,  Military. 
;  Jute— The  fibre  of  the 'Corchorut  olOth 
ntis  (pot-herb,  or  Jew's  mallow)  and  of 
the  Corchoru^  capstUaris,  herbaceous  an- 
nuals, which  in  India  grow  from  5  to  14 
feet  high.  The'  former  derives  its  name 
from  the  leaves  having  been  eaten  as  a 
kind  of  spinach.  The  stems  yield  the 
fibre  known  in  commerce  as  that  from 
which  ropes,  bags,  &c  are  made. 

Jyntee,  or  Jointee  ((Eschynomme  Se^" 
ban) — A  wood,  the  charcoal  of  which  has 
been  used  in  the  government  powder 
works  at  Ishapore,  near  Calcutta,  in  ths 
manufacture  of  gunpowder.  It  is  thus 
described  by  the  late  Colonel  Anderson, 
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Bengal  artillery : — ^*  The  jointee 
horn  seed,  and  flowers  after  the 
ear;  it  then  increases  in  size  till 
noes  a  small  tree ;  at  three  or  four 
old,  it  makes  the  best  charcoal, 
turea  being  then  large  and  defined, 
sll  separated ;  the  charcoal  is  of  a 
h  colour,  and  is  not  dense  to  the 
'  touch.  The  tree  flourishes  best 
banks  of  small  nullahs  or  water- 
8.  Jointee  charcoal  is  not  so  soft 
i  of  the  urhur  or  dhall  stalk,  but 
lore  dry,  brittle,  and  hard.  An 
e-«ized  tree  of  three  years'  growth 
ccupy  about  5  square  yards,  and 
ie  about  three  maunds  of  wood, 
will  yield  about  30  lbs.  of  charcoal, 
uitity  required  for  two  100-lb.  bar- 
gfonpowder.  Therefore  10,000  bar- 
maid require  about  sixty  beegahs  of 
ider  constant  cultivation,  one-third 
ot  each  year.  The  average  specific 
f  of  jointee  wood  is  *767,  and  sp.  gr. 

charcoal  produced  from  it  *275 ; 
yields  25  per  cent,  of  charcoal.** 
nience  has  shown  that  this  wood 
so  good  for  gunpowder  purposes  as 
dl^bush  (q,  v.),  and  therefore  should 
s  used  in  case  of  a  failure  of  that 
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iwalis  —  An  Indian  term.  Large 
rs,  placed  across  a  camel's  back, 
ich  camp  kettles,  pots,  &c.  are 
i  on  the  march.  The  panniers  are 
nough  to  carry  disabled  men. 
iptulioon — A  composition  of  india- 
,  gutta-percha,  and  cork,  which  by 
in  treatment  is  formed  into  floor 
In  appearance  it  is  exactly  like 
ih,  and  is  susceptible  of  having 
ids  of  patterns  printed  on  it.  It 
metimes  been  used  for  floor-cloths 
der-houses,  but  is  not  so  durable 
ber  hides. 
Kt-^An  Indian  term.    The  wall  of 


kind  of  strong  tower,  which 
was  built  formerly  in  the  centre  of  a 
castle  or  fort,  to  which  the  besieged  re- 
treated and  made  their  last  efibrts  of 
defence.  Of  this  description  is  the  keep 
of  Windsor  Castle. 

In  the  present  day,  in  the  defence  of 
villages,  after  determining  whether  the 
whole  or  only  a  part  of  the  village  shall 
be  defended,  it  is  as  well  to  select  some 
central,  easily  approached, substantial,  and 
commanding  buildings  to  be  converted  into 
keeps  or  interior  intrenchments.  Keeps 
should  not  be  defended  against  attacks 
made  with  artillery,  but  they  might  be 
useful  as  ral  lying-points  if  not  so  attacked. 

Keg — Another  term  for  a  small  cask 
or  barrel.  With  heavy  fleld  batteries,  kegs 
are  used  to  hold  the  tar  and  grease  for 
lubricating  the  axle-tree  arms.  They  are 
also  used  in  the  storage  of  this  compound. 

Kentledge  —  Old  cast-iron  articles, 
which  have  become  unserviceable,  such 
as  condemned  guns,  shot  and  shell,  &c. 

Kettle,  mde  Camp  Kettle. 

Kettle-dmms  —  Large  circular  basins 
of  metal,  rounded  at  the  bottom,  the  top 
being  covered  with  vellum  or  goat  skin. 
They  are  used  in  the  cavalry,  and  were 
formerly  also  in  the  artillery. 

Key  of  Fositioii — A  military  position, 
which  may  be  naturally  weak,  but  by 
being  strengthened  can  be  made  a  for- 
midable point  of  defence.  This  may  be 
called  the  tactical  key.  The  strategic  key 
has  reference  to  higher  objects  than  mere 
possession  of  the  position  and  defeat  of  the 
enemy;  and  no  battle  should  be  fought 
without  due  consideration  being  given 
to  these  higher  objects. 

Keystone  —  In  masonry,  the  stone  in 
an  arch  which  is  equally  distant  from  its 
springing  extremities. 
I  ;Kluila88ie  —  An  Indian  sailor.  This 
race  of  men  come  chiefly  from  the  Chit- 
tagong  district.  Besides  a  sea  life,  kha-* 
lassies  take  service  on  shore,  and  form  a 
large  portion  of  the  native  establishment 
attached  to  arsenals  in  India,  bordering 
on  the  seaside.  During  the  march  of  a 
regiment  in  that  country,  they  are  em- 
ployed in  looking  after  the  camp  equipage. 

KiekixLg    Strap  —  A    strap   used   m 
draught  to  control  a  violent  horse.    One 
or  two  should  be  attached  to  ^^^.c^Yi  Vov^^ 
battery.    It  is  fastened  to  the  %\i«kit&^  voil 


EIL 


210 


KNO 


passes  over  the  croup  of  the  horse,  thereby 
preventing  him  from  kicking. 

Kilt — A  dress  worn  by  men  living  in 
the  Highlands  of  Scotland  and  by  a  few 
regiments  in  the  British  army.  It  con- 
sists of  a  loose  petticoat  extending  from 
the  waist  to  the  kne^. 

The  kilt  appears  to  hare  been  worn  by 
the  British  chiefs  as  early  as  the  begin- 
ning of  the  seventh  century ;  they  were 
made  of  skin,  but  striped  kilts  were  com- 
mon, and  it  is  said  that,  in  all  probability, 
the  Scottish  kilt  was  known  among  the 
British  earlier  than  is  generally  sup- 
posed, from  the  inhabitants  of  North 
Britain  being  on  intimate  terms  with 
their  neighbours  and  likely  to  have 
assumed  the  dress. 

King-post— The  middle  post  of  a  roof, 
the  foot  resting  in  the  tie-beam,  and  the 
head  of  the  post  receiving  the  upper  ends 
of  the  principals. 

Kink — ^A  twist  or  turn  in  a  coil  of  rope. 

Kit — ^A  military  teiin,  expressing  the 
complement  of  regimental  necessaries 
which  soldiers  are  obliged  to  keep  in 
constant  repair. 

The  kits  of  all  mounted  men  are 
packed  and  carried  in  valises;  those  of 
infantry  soldiers  and  gunners  of  foot 
artillery  are  carried  in  a  knapsack. 

The  name  is  also  given  to  a  composition 
of  rosin,  pitch,  bees- wax,  and  tallow  in  the 
proportion  of  9, 6,  6,  1 ;  when  melted  to- 
gether and  poured  into  water,  and  worked 
with  the  hand,  it  becomes  soft  and  pliable. 
It  was  formerly  used  in  setting  the  old 
pattern  fuze;  since  the  introduction  of 
Boxer's  fuze  it  is  not  required. 

Kitchen — A  room  or  place  appropri- 
ated for  cooking  purposes.  In  the 
field,  trenches  are  dug  in  which  the  sol- 
diers' meals  are  cooked.  The  width  of 
the  trench  depends  upon  the  width  of 
the  ketttle  used,  and  the  length  upon  the 
number  of  kettles.  The  depth,  as  laid 
down  in  the  *■  Soldier's  Pocket  -  book,' 
''*'  should  be  12  inches  at  the  end  from 
which  the  wind  is  blowing,  and  continue 
that  depth  for  4  feet,  decreasing  then 
gradually  to  3  inches  at  the  opposite  end, 
where  a  space  must  be  left  equal  to  the 
breadth  of  the  trench,  to  serve  as  a  chim- 
ney." For  a  company  on  war  strength, 
the  same  book  gives  two  such  trenches^ 
each  10  feet  long. 


Knapsack  (German,  knapp,  tight,  dofc, 
compact,  and  Sack,  a  sack) — ^A  square 
case  of  canvas  or  leather,  properly  pre- 
pared, for  strapping  on  an  infantry  s*!- 
dier's  back,  and  containing  the  wb(^  of 
his  regimental  necessaries.  Knapsacks 
are  also  provided  for  foot  artillerymen, 
and  on  the  march  they  are  carried  with 
the  baggage. 

Another  derivation  of  the  word  has 
been  given  besides  that  shown  above. 
Knap^  in  Dutch,  means  eatable,  and  knqp" 
pen,  to  eat :  hence  knapsack  is  a  sack 
containing  something  to  eat.  It  is  doubt- 
ful, however,  whether  the  above  is  wr- 
rect.  The  author  of  this  derivation 
appears  to  have  confounded  SchnapptCKA 
(havresack)  with  the  English  knapsack. 
In  German,  nouns  are  commonly  made  up 
of  various  words,  so  that  the  combinaUoB 
expresses  the  precise  signification.  Thus* 
Schnappsack  signifies  a  sack  into  which 
a  soldier  would  stuff  anything  in  the  way 
of  eatables  or  drinkables  which  he  might 
pick  up  on  the  march. 

Knight  (German,  Knecht,  or  Kneht, 
also  Saxon  cniht,  a  servant) — ^A  person 
who  on  account  of  some  eminent  service, 
civil  or  military,  is  singled  out  from  the 
common  class  of  gentlemen,  and  is  person- 
ally invested  with  that  title. 

This  word  is  applied  when  we  speak 
of  a  knight  of  a  shire  ;  it  likewise  mesns 
a  military  man,  or  rather  a  horseman, 
knights  of  this  description  having  been 
either  the  king's  domestic  servants  or 
his  life-guards. 

Originally,  knights  were  either  tht 
king's  domestic  servants  or  they  attended 
upon  him  on  horseback  in  time  of  war. 
The  institution  of  knighthood  is  of  very 
ancient  date;  it  was  conferred  in  Eng- 
land during  the  Saxon  heptarchy,  awl 
the  first  knight  made  by  the  soreraga 
with  the  sword  of  state  was  Atbelstiae, 
by  Alfred  the  Great. 

The  sovereign  now  bestows  knighthccd 
by  a  verbal  declaration,  accompanied  with 
the  simple  ceremony  of  imposition  of  Um 
sword.  The  word  "Sir"  is  prefixed  to 
the  name  of  knight. 

Knots — ^Ties  or  fastenings  made  with 
cord  or  rope.  The  most  usehil  are  the  Mh- 
ber-hitchy  half -hitch,  clove  or  caaoahk-kUek, 
gufi'Slivg,  reef-knot,  oa£srpa»^  6oirltos* 
hvjt,  slieep-shank,  running  bowline-^^naL 
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KiOtthlg' — A  patent  Tarnish  used  for 
laying  over  knots  of  wood  previous  to 
punting,  and  for  staining  the  wood  of  iron- 
pointed  levers. 

yndmllie  —  An  Indian  term.  A  tool 
used  by  the  natives  of  India  in  digging 
all  kinds  of  earthwork.  The  face  of  the 
tool  is  shaped  like  a  hoe,  and  has  a  short 
kaiidle  nearly  jmrallel  to  the  face.  It  is 
used  in  a  kneeling  or  sitting  position. 

Koopoli,  or  Bubba — ^An  Indian  term. 
A  ronnd  hollow  vessel  with  a  narrow 
neck,  to  contain  liquid  substances,  chiefly 
oiL  It  is  made  from  the  buffalo's  hide, 
the  hide  being  cut  into  small  pieces  and 
placed  on  a  mould  in  layers,  until  the 
thickness  required  is  attained.  A  small 
hand  mallet  is  used  to  beat  the  hide 
together,  which  is  then  treated  with  lime, 
salt,  and  ashes. 

Xrankentrftger  (Grerman  =  sick-car- 
riers)— ^A  special  corps  organised  by  the 
Gennan  army ;  its  duty  is  to  carry  the 
sick  and  wounded.  The  men  are  mostly 
taken  from  the  Landwehr,  but  some  are 
students  from  hospitals  and  universities. 
The  former  are  in  uniform,  and  the  latter 
in  plain  clothes ;  but  all  wear  the  red 
cross  on  their  arm,  and  are  under  the 
protection  of  the  Geneva  Convention. 
They  are  men  of  two  years'  service,  in- 
telligent, of  good  character,  and  have 
received  some  theoretical  instruction  in 
surgery  and  medicine.  The  instruction 
imparted  to  these  men  is  directed  by 
superior  o£Bcers,  assisted  by  surgeons. 
They  are  taught  to  give  the  first  care  to 
the  wonnded ;  to  carry  them  on  stretchers, 
and  to  form  the  stretchers  from  any 
improvised  material ;  to  transport  the 
wounded  to  the  ambulance  wagons;  to 
prepare  the  wagons  for  that  purpose; 
and  to  perform  all  such  duties  as  shall 
be  required  of  them  daring  a  battle. 

XrlagMpiel  (German  =  war  game) — 
This  game  was  invented  by  a  Prussian, 
Conndllor  Reiswitz,  in  order  to  follow 
with  greater  facility  the  campaigns  of 
Napolaon  I.  His  son,  an  artillery  officer, 
found  it,  by  reproducing  the  campaigns 
en  a  map,  an  easy  method  of  studying  the 
diSSsrent  movements  of  troops,  and  caused 
tiie  game  to  be  adopted  in  about  1824  by 
Feldmarschall  von  Miiffling.  The  Kriegs- 
tpSei  eventually  became  familiar  with  the 
annjy  and  was  finally  introduced  in  the 


military  schools  as  the  best  means   of 
studying  strategy  and  tactics. 

This  game  was  not  only  a  study,  but 
a  favourite  pastime,  of  von  Moltke's, 
Blumenthal's,  Prince  Frederick  Charles', 
and  of  other  German  officers,  who  took  a 
prominent  part  during  the  war  of  1870- 
1871.  It  is  stated  that  they  carefully 
studied  for  years,  by  means  of  this  game, 
the  ground  on  which  they  carried  out 
their  operations  in  France. 

The  Kriegsspiel  was  first  introduced 
in  England  after  the  Franco -German 
war  (1870-71),  and  is  now  frequently 
played  in  all  the  large  garrison  towns  of 
this  country.  A  club  has  been  formed 
at  Aldershot  for  that  purpose. 

The  necessary  apparatus  for  playing  the 
Kriegsspiel  is  composed  of  maps  carefully 
prepared  on  a  scale  of  6  or  8  inches  to 
the  mile ;  of  metal  blocks,  made  to  scale, 
as  nearly  as  possible,  representing  all  the 
different  branches  of  the  service,  from 
regiments  to  skirmishers ;  and  strings 
of  beads,  for  cavalry  reconnoitring.  The 
number  of  persons  taking  part  in  the 
game  consists  of  the  officers  commanding 
the  two  armies,  of  a  judge  or  chief  um- 
pire, supported  generally  by  two  or  three 
umpires.  The  umpires  alone  see  the 
ground  occupied  by  the  two  forces.  In- 
structions are  given  as  to  their  posi- 
tions ;  the  time  of  the  year,  the  length 
of  the  days,  the  state  of  the  roads,  &c. 
are  settled  beforehand.  The  losses  made 
on  both  sides  are  calculated  by  means  of 
tables  carefully  prepared ;  they  form  a 
large  volume,  and  were  published,  in 
1870,  by  Colonel  von  Trotha. 

Other  circumstances,  such  as  troops 
sheltered  by  earthworks,  artillery  firing 
out  of  range,  are  taken  into  considera- 
tion ;  those  that  have  not  been  laid  down 
in  the  rules  are  decided  by  a  throw  of 
the  dice. 

Thus  the  action  gradually  develops 
itself  as  each  army  advances  on  the  con- 
tested ground,  till  victory  is  declared  for 
one  side  or  the  other. 

The  principal  utility  of  the  game  ap- 
pears to  be  in  the  arrangements  previous 
to  and  during  the  early  conduct  of  an 
action.  When  the  troops  get  to  close 
quarters,  the  element  of  chance  enters 
so  largely  into  the  game  t\ia\.  \\.  ^^^.Vcq'^^.j 
to  some  extent,  the  de.i[\«Ti^eiie«  Vq  \^^ 
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placed  on  the  issue  of  the  battle.  The 
game,  however,  affords  great  practice  in 
the  drawing  up  of  the  order  of  march 
of  columns  previous  to  an  action,  and  the 
development  of  the  columns  of  march 
into  formation  for  attack.] 

In  the  hands  of  men  having  some 
military  experience,  this  game  becomes 
a  certain  means  of  acquiring  and  per- 
fecting a  science  which  in  time  of  peace 
cannot  be  easily  acquired.  It  raises 
questions  which  are  strategical  problems 
of  great  interest. 

Krnpp  Oun — A  breech-loading  rifled 
gun.  It  takes  its  name  from  the  in- 
ventor, Mr.  Krupp,  who  possesses  at 
£ssen  a  large  factory  for  the  manufacture 
of  steel  guns.  The  Krupp  gun  is  well 
known  throughout  the  continent  of  Eu- 
rope, and  indeed  elsewhere :  it  is  the  gun 
especially  of  the  German  army.  The 
metal  of  which  this  gun  is  made  is  cast 
steel,  manipulated  after  a  manner,  so  it 
is  stated,  known  only  to  Mr.  Krupp. 
The  original  guns  of  his  manufacture 
were  made  out  of  ingots  of  steel,  but 
subsequently  all  his  guns  larger  than 
field  pieces  were,  in  their  construction, 
what  is  technically  termed,  '^  built  up," 
somewhat  on  the  same  principle  as  our 
wrought-iron  guns,  the  advantage  of 
which  is  known  to  all  artillerists.  The 
mode  of  building  up,  as  described,  is  by 
shrinking  around  a  tube  successive  layers 
of  steel  hoops,  which  are  cutout  of  a  solid 
ingot  of  crucible  steel,  and  after  being 
punched  through  the  centre,  worked  out 
to  form  rings,  in  the  same  manner  as 
tires  are  made  for  railwav  wheels. 

The  description  of  the  German  8j^-inch 
gup;  given  in  the  Retme  militaire  a 
VJEtrangery  shows  that  this  gun,  which 
is  9  tons  in  weight,  is  loaded  at  the 
breech,  and  closed  by  a  wedge,  in  the 
centre  of  which  is  the  vent.  The  gun 
consists  of  a  tube,  around  which  nine 
steel  hoops  are  shrunk  on*  The  tube  ap« 
pears  to  be  so  manufactured  that  about 
the  loading-chamber  and  vent-piece  there 
are  no  hoops,  the  gun  being  cast  in  that 
part  of  such  thickness  as  not  to  need 
them.  From  this  portion  up  to  about 
half  the  length  of  the  gun  the  building- 
up  commences,  which  is  performed  by 
surrounding  the  tube  with  one  layer  of 
£re  riagSf  the  rear  one  being  narrow, 


the  front  one  broad;  this  latter  forms 
the  trunnion  ring.  A  second  layer,  formed 
of  one  broad  hoop,  is  then  shrunk  orer 
the  first  and  over  the  powder  chamber. 
The  remainder  of  the  tube,  which  it  at 
this  portion',  conical,  and  which  includei 
the  muzzle,'  is  strengthened  with  three 
narrower  hoops,  so  arranged  that  thej 
form,  on  the  exterior  surface,  steps  u  it 
were,  adjoining  the  five  hoops  before 
alluded  to.  Where  the  hoops  meet,  a  ring, 
half  in  the  tube  and  half  in  the  hoops,  is 
placed,  which  prevents  the  tube  breakii^ 
away  to  the  rear.  This  short  descriptioB 
will  give  the  reader  an  idea  of  the  con- 
struction of  Mr.  Krupp's  gun.  The  wedge, 
or  what  the  French  term  fermeiwr9y  is 
cylindro-prismatic  in  shape,  and  is  cer- 
tainly the  most  simple  of  all  breech- 
closing  apparatus.  From  its  shape  it 
weakens  the  breech  of  the  gun  less  than 
any  other  wedge.  It  is  strong  and 
durable,  and  easily  worked.  The  most  im- 
portant parts  of  the  breech  are  the  Broad- 
well  ring  and  the  circular  steel  plate  fa 
preventing  the  escape  of  gas.  All  Krupp's 
guns  are  fitted  with  these  gas  checks. 

The  gun  described,  which  represents 
the  system  carried  out  in  all  Mr.  Krupp's 
guns,  is  polygrooved  and  consists  of  SO 
grooves,  and  has  a  twist  of  1  in  38 
calibres.  The  projectiles  provided  for 
this  gun  are  chilled,  and  the  common 
shells  are  2^  calibres  long. 

The  latest  field  guns  introduced  into 
the  German  service  are  also  of  Mr.  Krupp's 
manufacture,  breech-loaders,  and  midt 
of  steel,  but  somewhat  modified  in  con- 
struction to  his  earlier  guns.  The  light 
or  horse  artillery  gun,  as  also  shown  in 
the  Eevue  militaire  ii  VJEtrangery  has  a 
calibre  of  7*85  centimetres,  the  same  as 
the  old  4-pr.  or  S-centimetre  gun;  wbereM 
the  calibre  of  the  heavy  piece  for  field  bat- 
teries is  8*8  centimetres,  which  is  less 
than  that  of  the  old  6-pr.  or  9-centimetrs 
gun  (actually  9*15  centimetres).  The 
guns,  as  stated  before,  are  made  of  cast 
steel ;  the  hinder  part  up  to  the  trun- 
nions is  strengthened  by  a  wrought-iron 
jacket,  which  is  shrunk  on.  The  breech- 
closing  apparatus  is  Krupp's  cylindro- 
prismatic  wedge.  Each  gun  baa  24 
V-shaped  grooves  ¥rith  one  turn  in  50 
calibres. 

The  carriages  for  these  guns  are,  to  a 
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great  extent,  made  of  steel,  the  wheels 
being  of  wood.  The  limber  boxes  are 
made  of  sheet  iron. 

The  ammunition  is  of  a  peculiar  pat- 
tern.    The  shells  are  double-cased,  or  j 
have  doable  sides,  forming  two  projectiles  I 
oicased  one  within  another ;  the  surfaces  . 
of  each,  as  shown  in  the  translation  in  ! 
the  *  R.  A.  Institution  Papers,'  by  Captain 
Wickham,  R.A.,  are  in  contact,  and  con- 
sUt  of  a  number  of  small  quadrangular 
pyramids  alternately  sali^t  and  re-enter- 
ing, 80  as  to  form  lines  of  least  resistance 
when  the  shell  bursts.    The  projectiles 
have  two  belts  of  copper  (guide  rings) 
let  into  grooves  on  the  exterior  of  the 
shells,  in  lieu  of  the  lead-coating  on  O.P. 
shells. 

The  weight  of  the  H.A.  common  shell 
is  11-2 lbs., .the  shrapnel  shell  12*2  lbs.; 
tiiat  of  the  F.B.  common  shell  is  15*4 
lbs.,  and  the  shrapnel  shell  17*9  lbs. 

llie  new  guns,  besides  having  a  larger 
diarge  of  powder  than  has  hitherto  been 
employed  by  any  nation,  carry  a  long 
grenade  with  a  very  strong  explosive 
mixture,  so  that,  when  fired,  the  shell 
bniats  into  two  and  a  half  as  many  frag- 
ments as  an  ordinary  shell.  The  shrap- 
nel, too,  contains  more  bullets  than  the 


ordinary  shrapnel.  The  new  guns  are  also 
provided  with  steel  gun  carnages,  that 
is,  the  trail  brackets  are  of  laminated 
steel  plates,  and  the  axle-tree  is  also  of 
cast  steel ;  their  total  weight,  even  in  the 
case  of  the  heavier  calibres,  is  not  so 
great  as  that  of  the  present  8-centimetre 
gun.  The  powder  provided  for  these 
guns  has  a  great  resemblance  to  pebble 
powder. 

The  result  of  the  trials  made  with  the 
new  Krupp  field  guns  for  the  German 
artillery  is  stated  to  be  in  every  way 
satisfactory. 

The  heavy  guns  manufactured  by 
Krupp,  and  used  for  siege,  naval,  and 
coast  purposes,  are  of  the  following 
calibres  and  weights  : — 

13  inches  <  4v»f 
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11 
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>» 
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36 
33 
(27 
\25 
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The  following  are  the  dimensions  of  a 
Krupp  gun  which  has  of  late  been  tried 
in  Austria  along  with  the  new  steel- 
bronze  gun  {q.  V.) : — 


B.L.  8*7-CENTnKETRE  Cast-steel  Gun. 

Total  length  of  the  gun 

Length  of  the  bore 

Number  of  grooves 

Depth  of  grooves  •.         •■         ..  ..         ..         .. 

Pitch  of  rifling ..         ••  ..         ••  ..         ..         .. 

Weight  of  the  gun 

Preponderance  of  the  breech  (with  breech  closer)     . . 

Weight  of  the  projectile  (filled) 
'Proportion  of  weight  of  charge  to  the  weight  of  projectile  . . 

Initial  velocity  . . 

1° 

o         ..  .  • 


Mean  range  corresponding  to  an  angle  of 


17¥ 


Dangerous  zone  for  infantry  (height  6*233  I  ^*^  \ti5ft 


feet)  at 


1658 
2487 


}} 


6  feet  6  inches. 
5    „  11 
inches     24 
inch  0*48 

3°  59'  10", 
or  1  in  45 
calibres  for 
driving  edge. 
9  cwt.  66  lbs. 
lbs.      103*61   . 
13*95 
J  to  2 
1553 
829 
2652 
5793 
85 

32-3 
17-5 


» 

>» 
feet 

yards 

» 
>» 
»» 
» 


»> 


•Chuge./^'^ 


Ibe. 


*S 


3'^W 

0*%%^ 
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Double-coated  common  shells,  2^  ca- 
libres loDg,  and  fitted  with  four  copper 
guide-rings,  were  used  for  direct  shell- 
lire.  For  direct  fire,  with  blind  shells, 
single-coated  shells  were  employed. 

Knlliun  {Nauclea  parvifiord) — A  wood 

-used  in  the  Bombay  presidency  for  fuzes. 

It  is  a  light,  soft,  close-  and  even-grained 

wood,  of  a  light  brown  colour,  not  very 

durable,  and  will  rot  when  exposed  to  wet. 

Knnknr — ^An  Indian  term ;  a  limestone 
deposited  from  water.  It  is  very  common 
in  India,  and  used  in  many  parts  of  the 
country  (wherever  it  can  be  procured) 
for  metalling  roads,  and  in  the  prepara- 
tion of  lime.  The  lime  made  from  it  is 
known  under  the  nan^e  of  ghooting. 

Kyanifling,  vicf^  Corrosive  Sublimate. 


L. 


Laboratory — A  department  of  an  ar- 
senal for  the  manufacture  and  examina- 
tion of  ammunition  and  combustible 
stores.  A  laboratory,  as  explained  in  the 
*  Aide-Mdmoire,'  should  be  divided  off  into 
the  following  rooms : — 

1.  A  compressing  room,  for  the  lead  used 
in  the  manufacture  of  bullets,  and  for 
the  formation  of  the  bullets  themselves. 

2.  A  room  for  heating  composition. 

3.  Cartridge  rooms,  for  gun  and  small- 
ai*m  cartridges. 

4.  Composition  rooms,  for  mixing  com- 
positions. 

5.  Driving  rooms,  for  driving  rockets, 
port-fires,  fuzes,  &c. 

6.  Packing  rooms,  for  putting  up  am- 
munition. 

7.  Rooms  for  the  manufacture  of  fric- 
tion tubes. 

8.  A  room  or  rooms  for  the  manufac- 
ture of  fulminate  of  mercury  and  per- 
cussion caps. 

These  rooms  can  be  arranged  either  in 

separate  buildings  or  under  one  roof;  if 

in  separate  buildings,  they  should  be  con- 

nected  by  covered  passages ;  further,  they 

should  be  apart  from  any  iuhabitedbuWd- 


ings.  The  following  precautions  against 
accidents  should  be  taken : — ^To  avoid  as 
much  as  possible  the  use  of  iron  in  tha 
construction  of  the  buildings,  fixtnies, 
tables,  &c.  of  the  laboratory ;  to  sink  the 
head  of  iron  nails  if  used,  and  paste  paper 
or  putty  over  them :  better  still,  a  plug 
of  wood.  The  use  of  copper  screws  or 
nails  is  a  still  better  arrangement.  The 
floor  should  be  of  wood,  and  where  powder 
is  manipulated,  covered  with  leather,  and 
frequently  swe^t.  To  keep  no  more  than 
the  requisite  quantity  of  gunpowder  in 
the  laboratory,  and  to  have  the  ammm- 
nition  and  finished  work  taken  to  the 
magazine.  Powder  barrels  shonld  be 
carried  in  hand  barrows  made  with 
leather  or  canvas,  and  the  ammunitioB 
in  boxes.  Everything  that  is  to  be 
moved  should  be  lifted  and  not  dragged 
or  rolled  on  the  floor,  except  on  the 
chime  of  the  barrel.  Rockets,  port-firesi 
&c.  should  never  be  driven  in  a  room 
where  there  is  any  powder  or  compo- 
sition, except  that  in  use  at  the  time.  ' 
The  laboratory  should  never  'be  entered 
at  night,unless  it  be  absolutely  necessary,  * 
and  then  a  closed  lantern  with  a  wai 
light  should  be  used ;  no  smoking  or  fire 
should  be  allowed  near  the  laboratory. 

Instructions  on  the  subject  of  labora- 
tories in  artillery  charge,  were  issued  in 
June  1873,  directing  the  following  regula- 
tions to  be  observed.  The  army  drcolar 
gives  the  definition,  in  the  following 
paragraphs,  of  the  term  ''laboratory, 
and  the  mode  of  carrying  on  the  opeia- 
tions  within  it,  such  as  the  making  np  of 
cartridges,  filling  shells,  and  o'»^»™^ffii"f 
ammunition. 

''1.  By  the  term  '  laboratory  *  is  meant 
the  block  of  buildings  (with  the  passages 
and  ways  leading  thereto)  in  which  the 
examination  of  all  ammunition  will  take 
place,  cartridge  be  made  up,  and  shelb 
filled.  In  most  works  suitable  bnildings 
for  the  purpose  have  been  erected,  con- 
sisting of  a  lobby  with  barrier  at  the 
entrance,  and  filling  room  for  shells  cf 
cartridges  with  hatches  or  openings  for 
the  admission  and  delivery  of  powder  or  ' 
filled  cartridges  and  shells.  Where  lo 
laboratory  building  exists,  a  tent  will  be 
used. 

'*  2.  Laboratory  operations  will  be  car- 
iV^  on  MiA«t  tlkft  au^rintendenoe  of  at 
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officer,  who  must  satisfy  himself  that  the 
several  men,  as  detailed  in  section  3,  under- 
stand the  duties  entrusted  to  them.  The 
presence  of  an  officer  will  not,  however, 
be  necessary  at  small  detached  forts  or 
lotteries  in  charge  of  master  gunners 
where  ammunition  is  made  up  for  the 
auxiliary  artillery. 

**  3.  The  party  for  laboratory  opera- 
tions will  be  detailed  as  follows : — 

^  Two  men  as  magazine-men,  to  issue 
the  powder  in  barreb  from  the  maga- 
jEine,  and  receive  and  stow  cases  or  cy- 
linders containing  made-up  cartridges. 

**  Four  men  for  conveying  the  powder 
barrels  and  cases  with  cartridges  or  filled 
shell  to  and  from  the  laboratory.  Two 
men  will  be  sufficient  if  only  one  barrel 
of  powder,  or  less,  be  required. 

*'  £ight  men  for  the  cartridge  or  shell- 
filling  room,  or  less,  if  a  small  quantity 
of  ammunition  is  to  be  made  up.  These 
men  will  be  detailed  to  unhead  the  barrels, 
weigh  out  charges,  make  up  cartridges, 
or  fill  shells,  as  may  be  required. 

^  Two  men  will  be  required  at  the 
entrance  or  receiving  hatch,  to  pass  in 
empty  shells. 

*'  4.  The  men  engaged  in  the  laboratory 
will  exchange  their  clothing  and  boots 
for  laboratory  clothing  and  slippers,  in 
the  place  provided  at  the  entrance,  and 
will  on  no  account  repass  the  barrier, 
witlumt  again  changing  their  clothing. 

*^  5.  Previous  to  being  told  off,  the  men 
must  be  warned  to  lay  aside  any  knives, 
{rfpes,  matches,  or  combustibles  they  may 
have  about  them.  Any  infringement  of 
thk  rule  ¥rill  be  dealt  with  as  disobe^ 
itiimoe  of  orders, 

"  6.  The  operations  of  filling  shells 
and  making  up  cartridges  will  never  be 
carried  on  at  the  same  time  in  the  same 
room  or  tent. 

^  7.  The  greatest  attention  ;  will  be 
paid  to  cleanliness  in  all  parts  of  the 
laboratory  and  ways  leading  thereto ; 
also  in  the  wagons  and  barrows  used  for 
the  conveyance  of  the  powder  or  ammu- 
nition to  or  from  the  laboratory.  Any 
loose  grains  of  powder,  dust,  or  grit,  will 
at  once  be  swept  up. 

^8.  No  barrow,  tool,  or  tackle  used 
outside  will  be  admitted  within  the  bar- 
rier at  the  entrance  of  the  laboratory. 

**  9.  Nothing  wUJ  be  kept  inside  the  I 


barrier  of  the  laboratory  but  the  au- 
thorised articles  for  a  laboratory,  a  pro- 
portion of  clothing,  also  a  supply  of  zinc 
cylinders  for  cartridges,  which  must  be 
thoroughly  examined  previous  to  admis- 
sion. 

"  10.  The  shells  to  be  filled  will  be 
piled  on  old  shot  or  stone,  outside  the 
entrance  to  the  laboratory  or  hatch,  let- 
tered *  For  admission  of  shell,'  if  there 
be  one.  The  shells  will  be  thoroughly 
cleaned  and  brushed  externally  before 
being  passed  into  the  laboratory — planks 
being  laid  down  when  the  heavier  shells 
are  tilled,  in  order  to  save  the  floor. 

*^  11.  All  shells,  previous  to  filling, 
will  be  carefully  searched  internally, 
and  all  loose  filings  or  pieces  of  lacquer 
removed. 

''  12.  All  shells,  up  to  the  9-inch  in- 
clusive, can  be  up-end^  by  hand  on  the 
blocks,  for  examination  and  filling.  Hea- 
vier shells  require  the  tackle  and  strap. 

'^  13.  Made-up  cartridges  or  filled 
shells  will  on  no  account  be  issued  bv 
the  same  door  or  hatch  through  whicK 
the  loose  powder  or  empty  shells  are 
passed  in. 

"  14.  Powder  barrels  will  be  conveyed 
to  the  laboratory,  and  zinc'cylinders  con- 
taining filled  cartridges  to  the  magazine 
or  cartridge  store,  in  barrows,  in  order 
to  keep  them  free  from  dirt  or  grit. 

*^  15.  The  floor  of  the  chamber  in  the 
laboratory  appropriated  as  a  filling  room 
will  be  covered  with  hides  when  in  use. 

"  16.  Empty  powder  barrels  will  be 
passed  out  at  once,  and  stored  in  a  clean 
place ;  and  in  the  event  of  a  barrel  not 
being  emptied,  it  will  be  re-headed  and 
returned  to  the  magazine. 

**  17.  Not  mora  than  the  equivalent  to 
two  barrels  of  powder  will  be  in  the 
laboratory,  or  in  transit  between  the  ma- 
gazine and  laboratory,  at  the  same  time. 

'*  18.  A  copy  of  these  instructions  at- 
tached to  a  board  will  be  hung  up  in  the 
entrance  to  the  laboratory.  Copies  for 
this  purpose,  printed  on  foolscap,  can  be 
obtained  on  demand." 

Lao — ^As  explained  in  Balfour's  *  Ency- 
clopaedia,' is  "  a  substance  obtained  from 
incrustations  made  by  an  insect  (^Coccus 
laced)  on  the  branches  aiidlvf\^%  ^txcAxi^ 
trees  in  India.    The  \ac  \&  toTisi«^  V^  Ni>^« 
insect  into  cells,  80ixiQYr\ia.\.  T«&«ai^\V^^  ^ 
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honeycomb,  in  which  the  insect  is  gene- 
rally found  entire,  and  owing  to  whose 
presence  stick  lac  yields  by  proper  treat- 
ment a  red  dye,  nearly,  if  not  quite,  as 
bright  as  that  obtained  from  cochineal, 
and  more  permanent.  Lac  is  found 
encircling  the  branches  of  these  trees  in 
the  form  of  a  tube  ;  the  broken  branches 
with  incrustations  at  various  distances 
are  called  in  commerce  stick-lac,  which 
ought  to  be  semi-transparent.  The 
colouring  matter  exhibited  by  grinding 
stick-lac,  and  then  treating  it  with  water, 
constitutes  seed-lac^  which,  when  melted 
up  into  masses,  is  called  lump-lac.  Shell- 
lac  is  obtained  by  further  purifying  the 
seed-lac.  Lac  dye  consists  of  the  colour- 
ing matter  extracted  from  the  stick-lac. 
It  is  met  with  in  small  squares  similar  to 
indigo,  and  is  used  as  red  dye  instead  of 
cochineal.  Lac  dye  is  largely  manu- 
factured in  India  and  exported  to 
England.  In  Bengal,  lac  is  chiefly  pro- 
duced in  the  forests  of  Sylhet  and  at 
Burdwan;  it  is  also  procurable  in  the 
Deccan;  but  Siam  and  Pegu  afford  the 
largest  supplies."  Shell-lac  is  used  for 
the  manufacture  of  sealing-wax,  also  as 
varnish  ;  in  the  latter  form  it  is  applied 
for  setting  the  fulminating  charge  in  gun- 
caps,  and  in  coating  Boxer's  fuzes  and 
friction  tubes. 

Laoqner — A  varnish  for  either  wood 
or  brass,  made  with  shell-lac  and  spirits 
of  wine,  in  the  proportion,  for  wood,  of, 
2  lbs.  of  lac  to  the  gallon ;  another  recipe 
is  1  lb.  of  seed-lac  and  1  lb.  of  white 
rosin  to  a  gallon  of  spirits  of  wine.  For 
brass,  the  proportions  are  }  lb.  of  pale 
shell-lae  to  1  gallon  of  spirit.  It  should 
be  made  without  heat,  simply  by  agita- 
tion for  five  or  six  hours.  It  should 
then  be  left  until  the  thicker  portions 
have  subsided,  when  the  clear  liquor  is 
poured  off,  or,  if  not  sufficiently  clear,  it 
must  be  filtered  through  paper;  it 
darkens  by  exposure  to  light,  so  that 
paper  should  be  pasted  round  the  bottle 
to  exclude  it.     Or  the  following  recipe 

may  be  used : —  * 

lbs.    oz. 

Seed-lac      . .  ..50 

Turmeric     . .  ..28  I 

Spirits,  methylated    . .     5  gallons, 

which  will  answer  for  brass  fuzes  or  any 
other  work. 


A  lacquer  called  black-lead  lacquer  ii 
used  for  the  preservation  of  the  bores  of 
breech-loading  ordnance  when  laid  up  in 
store,  and  is  composed  as  follows : — 

lbs.    OS. 
Black,  lamp,  dry      . .       0     12 

Lead/ ^^*<^^»  <^^y     ••     24       8      . 
^®*^\red,dry         ..       6     12 

Oil,  linseed,  raw      . .       9       0 

There  is  a  red  lacquer  the  ingredients 
of  which  are  : — Rosin,  12  lbs. ;  Spanish 
brown,  2  lbs. ;  plaster  of  Paris,  1  lb. ; 
turpentine,  1^  pint;  this  is  used  to  eoel 
the  interior  of  certain  rifled  projectiles  to 
prevent  premature  explosion  from  friction 
of  iron  against  powder,  which  in  sheUs 
with  rapid  rotation  is  very  great. 

Ladders,  Esoalading — Frames  of  wood, 
similar  to  the  common  ladder,  consisting 
of  two  side  pieces,  connected  by  rounds 
or  steps,  and  sometimes  by  rope.  Hm 
length  of  the  ladders  should  be  relatiTe 
to  that  of  the  works  or  walls  to  be 
escaladed.  They  are  sometimes  made  ii 
two  or  three  parts,  so  that  they  may  be 
more  conveniently  carried. 

There  are  two  kinds  of  escalading 
ladders ;  those  in  lengths  provided  bj 
government  with  other  engineers'  stores, 
and  those  of  an  impromptu  kind,  mads 
for  the  occasion.  The  first  descriptioi 
consists  of  ladders  about  12  feet  in 
length,  which  fit  into  one  another,  so 
that  each  joint  will  give  an  effective 
length  of  10  feet.  The  second  descriptioa 
of  ladder  is  in  one  length,  which  is  di0i- 
cult  of  carriage. 

In  India,  escalading  ladders  are  made 
of  two  longitudinal  pieces  of  bamboo,  the 
transverse  pieces  of  wood  being  let  into 
the  bamboo,  and  bound  round  it  with 
strong  rope.  They  are  of  two  sixes,  26  fttt 
and  14  feet  long. 

Ladders,  Tixe — Ladders  made  of  rope 
or  wire,  and  placed  on  the  roof  of  thatched 
barracks  at  certain  distances  apart.  The 
object  of  the  ladders  is  to  enable  the  mei, 
in  case  of  fire,  to  receive  and  pass  along 
the  roof  the  pots  or  buckets  of  water 
handed  up  from  the  ground,  which,  with 
the  assistance  of  water-engines,  may  ma- 
terially assist  in  extinguishing  the  fire. 

Laid  under  Metal — In  artillery,  im- 
plies the  depression  of  the  mussles  of 
ordnance,  when  standing  out  exposed 
t(^  VJd^  Ycid^mency  of  the  weather,  se 
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as  to  prevent  water  lodging  inside  the 
bore. 

Trfimellar — Formed  of  thin  plates  or 
scales. 

TAinlTiaWfl — Metal  is  said  to  be  lamin- 
able  if  it  can  be  extended  by  parsing  it 
between  rollers. 

Laminated  Armour — Consists  of  thin 
plates  bolted  together,  so  as  to  form  a 
shield  of  a  certain  total  thickness ;  this 
depends  on  the  number  and  individual 
thickness  of  the  plates  employed.  Armour 
BO  formed  is  stated  to  offer  much  less 
resistance  to  shot  than  solid  plating. 

Lamp — ^A  contrivance  for  giving  arti- 
ficial light  by  means  of  any  combustible 
substance,  such  as  gas,  oil,  wax,  &c. 
Lamps  are  employed  for  all  purposes, 
bnt  those  used  in  magazines,  mines,  and 
laboratories,  require  to  be  made  with 
great  care,  to  insure  safety. 

There  are  also  lamps  used  for  night 
sigaalling  {q,  v.), 

T^impaii — ^A  complaint  horses  get  on 
the  roof  of  the  mouth.  It  is  removed  by 
scarification  or  cautery. 

Laneaater  Oan— An  oval-bored  M.L.R. 
gun.  The  following  is  a  description  of 
tiie  Lancaster  system  of  rifling  : — *'  If  a 
gnn  be  bored  out  cylindrically  like  an 
ordinary  smooth-bored  piece,  and  two 
grooves  afterwards  cut,  so  as  to  make  a 
quarter  of  a  turn  in  the  whole  length  of 
tiie  bore,  but  with  what  is  termed  an 
'increasing'  or  *  gaining  twist,'  then  if 
the  comers  of  the  grooves  be  chamfered 
away,  the  bore  will  become  elliptical  in 
form.  The  projectile  was  elongated,  but 
instead  of  the  transverse  section  being 
^lindrical,  it  was  elliptical,  so  as  to  cor- 
respond with  that  of  the  bore,  and  conse- 
quently the  projectile  could  only  pass 
tiirongh  the  bore  by  rotating  (\  of  a  re- 
Tolation)  round  its  longer  axis.  The  gun 
was  of  course  muzzle-loading,  and, 
therefore,  had  a  certain  amount  of  wind- 
age; the  shells  were  made  of  wrought 
iron,  for  the  tendency  to  'jam'  in  the 
bore  was  so  great  that  cast  iron  would 
not  stand.  This  tendency  to  jam  is  one 
of  the  principal  objections  to  this  system 
of  rifling,  whereby  the  bursting  of  the 
gnn  and  fcacture  of  the  shell  is  caused." 

When  hostilities  broke  out  between 
Bnssia  and  England  in  1854,  some  of  our 
.8*inchj  and  68-pr.  oast-iron  guns  were 


oval-bored  on  Mr.  Lancaster's  plan,  and 
sent  to  the  Crimea,  but  they  proved  a 
failure,  from  the  jamming  of  the  pro- 
jectiles in  the  spiral  bore. 

Lanoe  (Latin,  lanced) — ^This  offensive 
weapon,  which  consists  of  a  wooden  shaft 
with  a  sharp  point  attached  to  it,  is  of 
very  ancient  date.  Amongst  the  Romans 
and  other  ancient  nations,  the  lance  was 
used  more  as  a  javelin  than  as  a  pike, 
and  was  not  introduced  into  modern 
armies  as  a  cavalry  weapon  until  the 
time  of  the  first  Napoleon,  who  organised 
several  regiments  of  Polish  lancers  for 
the  service  of  the  French  army.  In  the 
middle  ages,  and  during  the  Crusades, 
knights  were  invariably  armed  with  the 
lance  or  spear,  which  was  used  as  a 
weapon  to  thrust  with,  and  not,  like  the 
javelin,  to  be  thrown  at  the  enemy.  It 
is  doubtful  whether  the  lance  is  as  effec- 
tive a  weapon  for  cavalry  as  the  sword. 
Its  value  in  pursuit  is  incontestable,  but 
at  close  quarters  the  sabre  is  a  superior 
and  more  handy  weapon.  During  the 
Sutlej  campaign,  some  of  the  16th  Lan- 
cers, in  charging  the  Seikh  infantry,  are 
stated  to  have  suffered  from  wounds  on 
the  arm,  inflicted  at  the  moment  of 
thrusting  the  lance,  by  sword  cuts  from 
wounded  Seikhs.  This  would  appear  to 
show  the  necessity  of  the  lance  arm 
being  protected  by  some  sort  of  defensive 
armour. 

The  shafts  of  lances  are  made  either  of 
ash  or  beech  wood,  but  bamboo  has  been 
found  very  good.  The  length  of  a  lance 
is  19  feet  3  inches;  weight,  4  lbs.  4  oz. 

Lance  Corporal  —  A  rank  above  a 
private  in  the  line.  He  is  distinguished 
by  a  stripe  on  the  arm.  He  performs 
the  duties  and  possesses  the  authority, 
but  does  not  receive  the  pay,  of  a  corporal. 

Lanoe  Sergeant — An  acting  sergeant. 
This  position  is  given  to  corporals  \^hen 
additional  non-commissioned  officers  are 
required  to  assist  the  officers  of  troops 
and  companies  in  the  discharge  of  their 
duty ;  and  if  they  prove  themselves  effi- 
cient, they  are  promoted  as  vacancies 
occur. 

Lanoers — ^A  regiment  of  cavalry  armed 
with  lances.  Each  lancer  is  also  armed 
with  a  sword  and  pistols. 

Four  regiments  of  cavaYxy  -vet^  vroi^ 
as  lancers  after  the  peace  oi  \%\^^  ^i^oA. 
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dressed  like  the  Polish  lancers.  The  9ih, 
12th,  16th,  and  23rd  regiments  were 
selected  for  this  arm.  Another  regiment 
has  since  been  added,  making,  now,  five 
regiments  of  lancers  attached  to  the 
British  army.  This  nature  of  cavalry 
was  much  appreciated  by  the  first  Napo- 
leon, who  placed  great  reliance  on  some 
Polish  regiments.  The  Russian  Cossacks 
are  armed  with  the  lance,  and  are  con- 
sidered the  type  and  perfection  of  lancers. 

Land  Transport — A  branch  of  the 
control  department.  It  comprises  men 
o{  the  transport  companies,  and  cattle  for 
the  draught  or  otherwise  of  the  stores 
And  baggage  of  an  army.  Carts  or 
wagons  of  the  lightest  nature  should  be 
used,  and  the  horses  employed  to  draw 
them  should  be  driven  and  not  ridden. 
Pack  animals  should  only  be  used  on 
emergency,  when  a  sufficient  number  of 
carts  cannot  be  obtained.  In  mountainous 
countries,  resort  must  be  had  to  this 
kind  of  transport,  as  was  the  case  in 
Abyssinia.  But,  as  a  rule,  pack  animals 
are  to  be  avoided,  as  being  the  worst  and 
most  difficult  transport  to  manage.  In 
India,  the  transport  consists  of  bullock 
carts  of  the  country,  elephants,  and  camels. 

Lands — In  artillery,  the  space  between 
the  furrows  or  grooves  of  a  rifled  gun. 

Landstnrm — ^The  third  reserve  of  the 
German  army.  The  German  soldier, 
after  remaining  3  years  in  the  active 
army,  4  in  the  reserve,  and  5  years 
in  the  Landioehr,  is  draughted  into 
the  Landsturm,  which  owes  its  origin  to 
the  wars  of  the  first  empire,  and  was  for- 
merly a  force  raised  for  home  defence 
only.  But,  in  1874,  a  bill  was  passed 
by  which  the  emperor  can  summon  that 
force  of  his  own  authority  in  case  of 
urgency,  and  the  men  of  the  third 
reserve  can  be  draughted  into  the  Land- 
voehr  if  their  services  are  needed. 

It  is  computed  that  this  new  organisa- 
tion  will  increase  the  strength  of  the 
German  army  up  to  nearly  two  millions 
of  men.     (  Vide  German  Army.) 

Landwelhr — The  second  reserve  of  the 
German  army.  It  was  created  in  May 
1813.    {Vide  German  Army.) 

Langrage,  or  Langrel — Case  shot  made 
np  of  pieces  of  iron  of  irregular  shape  and 
size  (now  obsolete).  It  was  formerly  used 
for  disabling  sails  and  rigging  of  slivips. 


Lansquenets  (German,  Landsknechte, 
countrymen,  or  Lanzknect,  from  the  lance 
or  pike  which  they  carried) — German 
foot  soldiers  raised  towards  the  end  of 
the  fifteenth  century.  They  enlisted 
voluntarily,  and  hired  themselves  out  u 
mercenaries  to  any  power  that  was  willii^ 
to  pay  them.  Charles  VII.  of  France  first 
added  them  to  his  infantry.  After  the  six- 
teenth, century  the  name  fell  into  disuse. 

Lantern — ^A  contrivance  for  the  pnr- 
pose  of  giving  light ;  it  is  made  of  glass 
or  any  transparent  matter.  There  are 
two  kinds  of  lanterns,  dark  and  Muscovj/^ 
which  are  used  at  night  in  batteries  or 
on  the  line  of  march. 

Lanyard — ^A  thin  cord,  with  a  hook 
attached  to  one  end  of  it,  for  pulling  the 
friction  bar  out  of  a  friction  tube,  after 
it  is  placed  in  the  vent  of  the  gun,  by 
which  means  the  tube  is  ignited  and  the 
flame  conveyed  to  the  charge.  The  hook 
is  placed  in  the  eye  of  the  friction  bar, 
and  at  the  other  end  there  is  either  a  loop 
or  a  wooden  toggle.  There  are  five  sorts 
of  lanyards  for  firing  friction  tubes,  all  fif 
which  are  described  in  the  *  Treatise  <Mi 
Ammunition,  1874.' 

Lapel — Facings  of  a  coat. 

Lapping — The  process  a  gnn  under- 
goes after  being  rifled,  also  after  ^  proo^* 
for  the  purpose  of  removing  any  little 
burrs  which  may  be  thrown  np  on  the 
edge  of  the  grooves  by  the  proof  rounds. 

Lasoars-^Native  seamen,  originally 
from  the  Malay  Archipelago.  The  name 
is  commonly  given  to  the  native  sailon 
used  in  the  mercantile  marine. 

Such  men,  under  the  name  of  khahstki 
(q.  v.)f  are  employed  in  some  of  the 
Indian  arsenals.  At  Hongkong  and  in 
Ceylon  there  are  companies  of  lascan  in 
the  pay  of  the  British  government. 

Lashing — ^The  securing  together  any 
bodies  by  means  of  ropes ;  there  are  two 
modes  generally  used,  viz.  aquart  aad 
diagonal.  The  nature  of  rope  depends 
on  the  work  to  be  done.  In  securing 
sheers,  guns,  and  any  articles  that  re- 
quire to  be  fixed,  lashing  is  resorted  to. 
There  are  three  kinds  of  rope  used  tat 
lashing — log  line,  seizing  line,  and  iTdm- 
bro*  line.  Lashings  used  in  mounting 
and  dismounting  guns  are  of  different 
dimensions. 

lAJBiM  ILuiMia— >The  following  deicrip- 
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tion  is  giren  of  this  harness  in  Griffith's 
*  Artillerist's  Manual ' : — '*  Lasso  harness 
consists  of  a  brown  leather  surcingle 
and  one  trace.  The  surcingle  is  rather 
wider  than  a  common  girth,  and  is  com- 
posed of  two  pieces  (joined  together  by 
rii^),  one  of  which  is  placed  over  the 
saddle,  and  the  other  round  the  belly  of 
the  horse.  There  are  also  rings  at  the 
end  of  the  surcingle,  which  is  drawn  very 
firmly  round  the  horse,  and  fastened 
tight  by  lapping  a  white  leather  thong 
(fixed  at  one  end  of  the  surcingle)  through 
these  rings.  There  are  two  descriptions 
of  tiaces,  one  being  8  and  the  other  12 
feet  long.  They  have  hooks  at  each  end, 
and,  when  the  lasso  harness  is  made  use 
of  by  cavalry,  &c.,  to  assist  draught 
horses  in  moving  very  heavy  carriages, 
or  in  dragging  guns,  &c.  up  steep  hills, 
one  of  these  hooks  is  fastened  to  a  ring  in 
the  snrcingle,  and  the  other  to  the  car- 
riage, &c 

"  Lasso  harness  may  be  advantageously 
employed  with  all  horses ;  even  those 
unaccustomed  to  draught  having  been 
found  perfectly  tractable  and -efficient  the 
first  time  they  were  required  to  draw  by 
means  of  the  lasso.  When  two  horses 
are  in  draught,  the  traces  must  be  inside, 
and  each  rider  should  keep  his  horse's 
croup  a  little  outwards." 

LMting  doth — ^A  material  similar  to 
pronella  cloth,  only  thicker,  which  is 
used  for  the  clothing  of  mill-men  in 
powder  houses.  It  has  the  property  of 
not  readily  catching  fire. 

Lateral — ^This  term  in  gunnery  is  used 
to  express  the  deviation  to  one  side  or 
the  other  of  the  vertical  plane  passing 
throngh .  the  axis  of  the  gun,  which  a 
projectile  is  often  observed  to  take  in  its 
course. 

Lataral  Commniiioatlons — ^In  warfare, 
«  are  the  communications  which  should  be 
kept  up  between  the  different  portions  of 
an  army  when  moving  from  one  common 
base  by  different  roads  towards  an  enemy, 
80  that,  in  case  of  a  concentration  being 
required  on  any  particular  point,  instruc- 
tions and  orders  can  be  readily  carried 
out,  and  the  different  portions  of  the 
anny  brought  together  with  rapidity. 
To  prevent  any  obistruction  to  communi- 
cations being  kept  up,  especially  when 
■dTandng  towards  the  enemy,  the  several  J 


roads  on  which  the  army  marches  should 
not,  if  possible,  be  separated  by  rivers, 
morasses,  or  a  mountain  ridge;  rivers 
would  not  be  so  objectionable,  as  they 
might  be  forded  or  crossed  by  bridges. 
Marches  of  large  armies  have  been  con- 
ducted on  a  single  road ;  but  this  is 
objectionable,  and  should  be  avoided. 
Several  roads  tending  in  the  same  direc- 
tion, with  easy  means  of  concentration, 
is  the  most  satisfactory  way  of  moving 
an  army." 

Lathe — That  known  as  the  common 
foot  lathe  is  described  as  **  a  machine  for 
turning  metals  or  wood,  by  causing  the 
material  to  revolve  on  central  points, 
and  cut  by  a  tool  held  by  the  hand  or 
fixed  in  a  slide  rest.  There  are  other 
lathes,  which  are  self-acting  and  self- 
adjusting,  which  are  adapted  to  plain 
and  circular  turning,  screw-cutting,  and 
boring.  Amongst  the  self-acting  lathes 
is  Whittrorth's  patent  duplex  lathe. 
The  peculiarity  in  this  lathe  consists  in 
the  employment  of  a  cutting-tool  at  the 
back  of  the  lathe,  in  addition,  and 
opposite,  to  the  tool  in  front,  but  in  in- 
verted positions  each  to  the  other.  The 
transverse  forces  are  thus  balanced,  and 
the  work  produced  is  more  correct,  and 
accomplished  in  less  time  than  by  the 
ordinary  lathe.  A  lathe  consists  of  four 
parts :  the  frame,  head-stocks,  which 
have  also  the  differential  pulleys  to  allow 
the  velocity  to  be  changed ;  the  rest,  for 
the  tools;  and  the  corresponding  differ- 
ential pulleys  upon  the  shaft  com- 
municating motion." 

Latitude — In  geography,  **  the  latitude 
of  a  place  is  its  angular  distance  from  the 
equator  measured  on  the  meridian,  and 
can  never  exceed  90°.  It  takes  its  name 
according  to  the  situation  of  the  place 
north  or  south  of  the  equator ;  therefore 
all  places  lying  at  the  same  distance 
from  and  on  the  same  side  of  the 
equator  are  said  to  be  under  the  same 
parallel  of  latitude ;  parallels  of  latitude 
are  circles  parallel  to  the  equator."  In 
astronomy,  the  latitude  of  a  heavenly 
body  is  its  distance  north  or  south  of 
the  ecliptic. 

Latrines — Conveniences  for  soldiers  in 
camps  and  barracks.    Those  u&^d  yel  \!tk«i 
former  are  simply  tTeinc\i«%  di\x%  Vn  ^« 
earth,  at  some  couveiiieii^i  ^\a\>«A&A  tc^TEL 
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the  camp.  If  in  a  standing  camp,  and 
near  bushes,  or  anything  which  can  give 
cover,  a  screen  is  formed  on  one  side  of 
the  trench.  Twice  a  day  dry  earth  is 
thrown  into  the  pits. 

Law,  Military — ^A  code  which,  formed 
for  the  guidance  of  a  particular  class 
of  the  community — the  standing  army — 
exists  side  by  side  with  the  common 
and  statute  law  of  the  land;  and 
its  tribunals  exercise  their  functions 
independently  of,  and  yet  in  harmony 
with,  the  ordinary  courts  of  justice, 
with  which  they  do  not,  and  cannot, 
interfere. 

Laying  a  Oun — In  gunnery,  pointing 
a  gun  so  that  the  projectile  shall  strike 
the  object  aimed  at.  This  is  effected  by 
bringing  the  top  of  the  notch  of  the  hind 
sight,  the  apex  of  the  fore  sight  (whether 
muzzle  or  trunnion),  and  the  object  in  line. 
In  laying  a  rifled  gun,  the  scales  for  eleva- 
tion and  deflection  must  be  first  adjusted. 
This  being  done,  No.  1  of  the  gun's  crew, 
as  is  shown  in  the  ^  Manual  of  Artillery 
Exercises,'  proceeds  to  lay  the  gun.  ^'  He 
places  himself  in  rear  of  the  gun,  bringing 
his  eye  to  a  level  with  the  top  of  the 
hind  sight,  and  about  6  inches  in  rear  of 
it,  and,  when  laying  guns  where  it  is 
necessary  to  stoop,  places  his  feet  so  that 
the  body  is  well  balanced,  steadying 
himself  by  leaning  on  the  gun  with  his 
arm,  and  gives  the  necessary  orders  for 
elevating  or  traversing,  until  the  gun  is 
laid  as  above  ;  with  field  guns  he  himself 
elevates  or  depresses. 

"With  guns  fitted  with  a  traversing 
bar,  the  final  adjustment  is  given  by 
No.  1  himself. 

"In  laying  a  gun,  avoid  putting  the 
back  of  the  nail  on  the  top  of  the  sight, 
the  hand  to  cover  the  eye,  holding  the 
tangent  scale,  or  other  peculiarity.'* 

In  breech-loading  and  muzzle-loading 
rifled  guns,  provision  is  made  in  the 
sighting  to  meet  what  is  known  as  the 
constant  deflection  of  such  guns  caused 
by  rifling.  To  provide  also  against  de- 
flection by  wind  or  other  inaccuracies, 
such  as  one  wheel  being  higher  than 
another,  a  deflection  scale  is  attached  to 
each  gun.     (  Vide  Deviation.) 

Formerly,  guns  which  had  no  tangent 
scaJe  were  elevated  by  means  of  the 
quarter  sights  or  quadrant. 


Lead — ^A  metal  of  bluish  white  colonr, 
and  lustrous,  tarnishing  rapidly  by  era- 
tact  with  the  air ;  specific  gravity,  whan 
pure,  11-840;  fusible  at  601°  Fahr.; 
volatilises  at  a  red  temperature.  Lead  it 
used  in  preparing  solder  for  brass,  mak- 
ing leaden  balls,  &c.,  and  is  made  np  in 
pigs  ;  it  is  also  prepared  in  sheets. 

LcKftd,  Blaok,  vide  Black  Lead,  and 
Lacquer. 

Lead  Hamese  —  The  famitare  or 
trappings  belonging  to  the  centre  and 
leading  horses  of  a  team. 

Lead,  Bod — Lead  formed  into  the 
shape  of  a  rod.  In  this  form  it  is  used 
in  the  manufacture  of  compressed  bal- 
lets. The  squirting  machine  for  forming 
the  lead  into  rod  consists  of  an  hydranlie 
press,  the  ram  of  which  is  keyed  on  to  a 
piston,  working  in  a  cylinder  immediately 
above  it.  A  charge  of  melted  lead  is  ponrtd 
in  through  the  side  of  the  cylinder,  neir 
the  top  of  which  is  a  die  of  the  diameter 
of  the  rod  required.  The  charging  hole 
being  closed,  and  the  lead  having  beea 
allowed  to  cool  down  to  a  point  short  of 
congelation,  the  water  is  pamped  in 
below  the  ram,  the  piston  rises  sad 
carries  the  lead  up  against  the  die, 
which  being  then  the  only  exit,  the  lead 
is  squirted  out  in  the  form  of  a  rod,  at 
the  rate  of  between  30  and  40  feet  per 
second.  The  specific  gravity  of  this  rod 
has  been  found  to  be  ll'334w  The 
following  chemical  examination  of  lead 
for  ballets  is  herewith  given,  taken  firom 
the  *  Woolwich  Instructions  * : — 

"  Preliminary  Arrangements  and  Prs* 
cautions, 

"If  distilled  water  cannot  be  pro- 
cured, roth  water  may  be  used  insteadi 
provided  it  remains  perfectly  bright 
when  mixed  with  a  small  quanti^  of 
chloride  of  barium.  This  should  be  tried 
by  adding  a  few  drops  of  the  test  to  some 
of  the  water  in  a  test-tube. 

"  In  obtaining  a  fresh  supply  of  nitns 
add,  its  purity  must  be  ascertained  ia 
the  following  manner : — 

"Pour  2  measured  drachms  of  the 
acid  into  a  dish,  add  about  12  drops  of 
chloride  of  barium,  and  then  evaporate 
to  dryness  over  the  lamp.  When  the 
dish  is  cool,  dissolve  the  solid  residue  by 
\  ad<i\n^  «\x^msX  water  to  half  fill  the 
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dish,  and  then  pour  the  solution  into 
ft  beaker.  If  the  liquid  is  not  quite  clear, 
the  nitric  acid  is  not  sufficiently  pure. 

''The  lead  to  be  examined  must  be 
•craped  perfectly  bright,  and  then  cut 
into  small  fragments. 

**  The  dishes  and  glass  vessels,  after 
having  been  cleaned,  must  always  be 
rinsed  out  with  distilled  or  rain  water 
before  use. 

**  The  exterior  of  the  dishes  and  flasks 
must  be  carefully  dried  before  they  are 
placed  over  the  lamp ;  the  liquids  must 
never  be  allowed  to  boll  violently,  and  a 
cold  liquid  must  never  be  poured  into  a 
hot  vessel. 

^'Examination  of  the  Zeod.— Place  200 
grains  of  lead  fragments  in  a  conical 
flask,  add  6  drachms  of  nitric  acid  and 
12  drachms  of  pure  water ;  place 
the  flask  on  the  gauge  over  the  spirit 
lamp  (using  a  small  flame)  and  heat 
gently,  until  the  lead  has  thoroughly 
dissolved. 

**  If  the  solution  of  the  metal  is  per- 
fectly clear,  there  is  no  considerable 
amount  of  antimony  or  tin  in  the  lead, 
0*2  or  0'3  per  cent,  of  these  metals  would 
lender  the  liquid  quite  turbid. 

*^  The  liquid  is  poured  into  a  dish  and 
evaporated  to  dryness  over  the  lamp. 
When  it  is  nearly  evaporated,  the  liquid 
must  be  continually  stirred  with  a  glass 
rod,  otherwise  it  ¥rill  spurt  violently. 

"If  the  dryness  is  green,  copper  is 
present.  This  effect  is  produced  by  a 
very  small  quantity  of  that  metal. 
Kotioe  need  therefore  only  be  taken  of 
this  metal  when  the  liquid,  after  partial 
evaporation,  possesses  a  decided  blue 
colour.  Iron  may  also'  be  recognised  by 
its  imparting  a  reddish  hroum  colour 
to  the  dryness. 

"Add  about  4  oz.  of  pure  water  to 
the  dry  substance  in  the  dish,  stir  and 
keat  gently  until  the  solid  has  dissolved, 
then  pour  the  liquid  into  a  beaker  glass. 
If  it  is  perfectly  bright,  or  only  faintly 
tnrbid,  the  lead  is  free  from  any  appreci- 
able amount  of  antimony,  tin,  arsenic,  and 

"  If  there  is  any  considerable  amount  of 
Mdiment  in  the  liquid,  the  latter  must 
be  passed  through  a  filter  (supported 
it  a  funnel  on  the  tripod  with  a  triangle 
placed  across  it,  and  the  paper  moistened 


with  pure  water  from  the  jet  before  the 
liquid  is  poured  upon  it);  the  clear 
solution  is  collected  in  one  of  the  large 
flasks.  When  it  has  quite  passed  jbhrough 
the  filter,  the  flask  is  removed  and  an 
empty  beaker  substituted. 

"  The  substance  on  the  filter  is  washed 
by  pouring  pure  water  into  the  filter 
from  the  jet,  until  a  few  drops  of  the 
water  (collected  in  a  test-tube  as  they 
drip  from  the  funnel)  remain  quite 
bright  after  addition  of  a  drop  or  two 
of  sulphuric  acid.  Fill  a  test-tube  to 
about  one-sixth  with  hydrochloric  acid, 
add  an  equal  quantity  of  pure  water, 
heat  the  mixture  for  a  short  time,  and 
then  pour  it  slowly  round  the  sides  of 
the  filter,  having  first  placed  the  funnel 
in  a  clean  test-tube ;  if  any  portion 
of  the  substance  on  the  filter  is  not  dis- 
solved, it  shows  that  the  lead  contains 
tin.  Add  a  drop  or  two  of  chloride  of 
barium  to  the  acid  liquid;  if  a  milki- 
ness  is  produced,  it  is  due  to  sulphuric 
acid,  and  shows  that  the  lead  contains 
sulphur.  Place  a  small  piece  of  litmus 
paper  into  the  liquid  (whether  clear  or 
turbid),  add  ammonia  gradually,  until 
the  colour  of  the  paper  is  permanently 
changed  to  blue,  and  then  a  few  drops 
of  sulphide  of  ammonium;  warm  the 
mixture  in  the  test-tube  or  in  a  dish, 
and  then  filter,  collecting  the  clear 
liquid  in  a  small  flask.  Add  hydrochloric 
acid  to  the  liquid  gradually,  until  a  piece 
of  litmus  paper,  placed  in  it,  is  perma- 
nently reddened,  and  heat  to  boiling.  If 
the  substance  which  separates  has  an 
orange  colour  or  tint,  antimony  is  pre- 
sent (the  colour  should  be  deep  if  the 
quantity  of  antimony  is  at  all  consider- 
able). Arsenic  is  indicated  by  a  yellow 
colour,  which  may  be  masked  by  the 
colour  of  the  antimony,  in  which  case 
the  latter  is  present  in  considerable 
quantity.  If  the  substance  separated 
is  white  or  green,  it  consists  only  of  the 
sulphur  separated  from  the  sulphide  of 
ammonium,  and  the  absence  of  arsenic 
and  antimony  in  the  lead  is  proved.  The 
solution  in  the  flask  is  mixed  with 
three  or  four  drops  of  hydrochloric  acid, 
and  then  boiled,  sufficient  pure  water 
having  first  been  added  to  fill  th«fL«A^ 
about  two-thirds.  If  t\ie  cvxx^y  ^\v\\.% 
substance  which  is  first  pTodiviicedL  ^\%- 
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solves  completely  when  the  liquid  boils, 
ther  lead  is  free  from  any  appreciable 
amount  of  silver;  but  if  any  of  the 
substance  remains  insoluble,  after  the 
boiling  has  been  continued  a  short 
time,  the  presence  of  that  metal  is  in- 
dicated." 

Leader,  Boeket — ^A  piece  of  quick- 
match  enclosed  in  paper ;  it  is  used  in 
firing  a  number  of  rockets  simultane- 
ously. The  pattern  approved  of  is  fitted 
with  nine  short  pieces  of  quick-match, 
at  intervals  of  3  feet;  it  is  34  feet  in 
length,  and  has  5  feet  of  leader  clear  at 
each  end. 

Leading  Bein — ^A  rein  attached  to 
the  near  side  of  the  bit  of  the  off  horse, 
and  held  in  the  driver's  right  hand.  It 
consists  of  a  single  strap,  and  enables  the 
driver  to  keep  the  off  up  to  the  near  horse. 

Leaf  Sight — One  of  the  sights  of  rifled 
guns.  It  is  attached  to  the  tangent  sight, 
and  is  called  a  hiding  leaf-head,  ( Vide 
Sights.) 

League — ^A  measure  of  length,  vary- 
ing in  different  countries  according  to 
the  number  of  geometrical  paces  it  con- 
tains. A  league  at  sea  consists  of  three 
nautical  or  geographical  miles,  or  the 
one-twentieth  of  a  degree,  and  conse- 
quently about  3*45  English  miles. 

Leather  —  The  hide  of  an  animal 
after  undergoing  the  process  of  tanning. 
Hides  for  the  purpose  of  being  manufac- 
tured into  leather  are  plentiful  in  most 
parts  of  the  world.  England  itself  fur- 
nishes vast  quantities,  and  a  large  num- 
ber of  ox  and  cow  hides  are  received 
from  Monte  Video,  Buenos  Ayres,  Russia, 
and  Northern  Germany.  The  East  Indies 
send  chiefly  buffalo  hides.  The  prin- 
cipal mart  in  India,  to  which  hides,  both 
buffalo  and  cow,  are  brought  for  sale,  is 
Calcutta,  where  they  pass  into  the  hands 
of  the  English  merchant  for  exportation 
to  Europe,  or  to  the  tanner  to  be  manu- 
factured into  leather. 

The  following  is  the  mode  of  preparing 
hides  as  carried  out  in  India,  which  is 
somewhat  similar  to  that  pursued  •  in 
England.  Hides  are  generally  brought 
to  the  tanner  in  a  salted  or  dry  state 
with  the  hair  on,  the  removal  of  which 
is  the  first  process  they  have  to  undergo. 
They  are  then  steeped  in  water  from 
12  to  24  bourSf  with  the  view  of  soften- 


ing the  hides  and  extracting  the  salt; 
to  assist  this,  they  are  once  or  twice 
worked  over  on  a  wooden  bench  or 
'^beam"  with  a  blunt  curved  knife  to 
complete  the  softening ;  they  are  then 
transferred  into  powerful  fulling  miUs 
called  "shocks,"  worked  by  machinery, 
in  which  the  hides,  say  50  or  60  at  a 
time,  are  pounded  or  pressed  until  they 
become  perfectly  soft  and  pliable,  as  u 
just  taken  from  the  back  of  the  cattle. 
They  are  now  well  washed  in  two  or  more 
fresh  waterings,  and  again  straightened 
or  rubbed  over  on  the  beam,  which  pre- 
pares them  for  the  liming  process. 
During  this  process  the  hides  are  passed 
through  a  paste  of  lime  and  water,  so 
that  both  sides  are  well  covered,  and 
then  thrown  into  a  heap  for  12  hours  or 
more,  after  which  they  are  thrown  into 
lime-pits  and  covered  with  strong  lime 
water,  in  which  they  remain  from  2  to 
10  days,  the  time  to  be  regulated  accord- 
ing to  the  nature  of  the  hide  itself  and 
the  state  of  the  weather.  The  hides  an 
again  spread  upon  the  beam  and  on- 
haired  by  scraping  them  with  a  curved 
knife,  until  all  the  hair  has  been  re- 
moved. This  operation  has  to  be  re- 
peated several  times,  so  as  to  leave  no 
chance  of  even  the  root  of  a  hair  being 
left,  and  also  with  the  view  of  softening 
the  grain.  The  inner  or  flesh  side  of  the 
hides  has  now  to  be  examined,  and  all 
extraneous  matter,  such  as  bits  of  flesh, 
&c.  removed  by  a  sharp  currier's  knife. 
All  irregularities  in  the  substance  an 
also  to  be  adjusted  by  shaving  thoee 
parts  which  are  too  thick.  The  final 
process  is  now  arrived  at,  viz.  that  of 
preparing  the  hides  for  either  tanning 
or  loshing,  i.e.  converting  them  into  ban 
leather  (q,  v.). 

For  tanning,  the  hides  have  to  pa« 
through  a  chemical  process  of  soften- 
ing or  graining ;  this  is  done  in  various 
ways  by  the  application  of  acids.  The 
process  is  a  delicate  one,  requiring  much 
care  and  attention,  as,  without  being 
thus  thoroughly  treated,  a  good  leather 
cannot  be  produced,  and,  if  slightly  over- 
done, putrefaction  at  once  tSkw  place, 
and  the  hides  are  lost.  The  hides  an 
now  washed  in  clean  water,  and  passed 
into  the  hands  of  the  tanner.  The 
tanning  process,  or  converting  the  pn- 
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pared  hides  or  skins,  is  a  tedious  one, 
requiring  several  months,  and  in  some  (Sases 
(according  to  the, substance  of  the  hide) 
even  years,  to  thoroughly  impregnate  the 
pores  with  tannin.  Many  patents  and  ex- 
periments have  been  tried  in  England  to 
fiunlitate  the  process  of  tanning,  some  of 
which  have  also  been  tried  in  Calcutta,  but 
on  all  sides  it  is  generally  acknowledged 
that  the  slow  and  most  natural  process 
invariably  produces  the  best  and  most 
durable  leather.  Tannin  is  an  astringent 
aolntion  extracted  from  various  barks 
and  nuts  of  trees.  Those  chiefly  in  use 
in  Bengal  are  the  nuts  known  in  com- 
merce as  the  "  myrabolain,"  "  gambier," 
and  the  bark  of  the  babool  tree.  The 
first  and  last  of  these  have  to  be  ground 
or  crushed  as  fine  as  possible  by  powerful 
machinery  made  expressly  for  the  pur- 
pose. Tliese  substances  readily  yield 
their  tannin,  and  by  soaking  in  water 
form  a  strong  astringent  solution  called 
"ooze." 

The  last  reference  to  the  hides  left 
them  in  a  state  ready  for  the  tan  pits, 
which  are  usually  made  of  wood.  The 
hides  are  now  steeped  in  one  of  these 
small  pits  termed  "  handlers,"  containing 
merely  spent  ooze,  or  such  as  have  little 
of  the  tannin  left  in  them.  In  this  the 
hides  are  handled  for  a  few  hours,  when 
the  ooze  is  changed  for  a  fresh  and 
somewhat  stronger  ooze.  The  process 
is  repeated  several  times,  each  time  in- 
creasing the  strength  of  the  ooze,  until 
the  pit  is  thoroughly  and  evenly 
coloured.  They  are  then  gradually 
passed  to  the  larger  tan  pits,  in  which 
they  are  spread  out,  several  hundred 
•«*  pelts  "  in  a  pit,  with  layers  of  crushed 
hurk  and  ready  prepared  ooze.  During 
tiie  process  of  thoroughly  impregnating 
the  "pelt"  with  tannin,  which,  as  before 
mentioned,  occupies  several  months,  the 
hides  have  to  be  thrown  up,  and  each  time 
fresh  supplies  of  crushed  bark  and  pre- 
pared ooze  applied.  When  the  hides  are 
thoroughly  tanned,  the  fibres  are  of  one 
imiform  colour  throughout,  and  they  are 
then  in  a  fit  state  to  be  dried  out  and 
tiansferred  to  the  hands  of  the  currier, 
Inr  whom  they  are  prepared  for  the  va- 
rioas  purposes  of  trade  and  commerce. 

IjnathflT  Cannon — Introduced  by  Gus- 
taTUs  Adolphus  into  the  army  on  account 


of  their  mobility.  Undeniable  evidencei 
however,  of  their  earlier  existence, 
though  of  a  smaller  size,  is  found  in  the 
*  Landeshuter  Harnisch-Kammer-Inven- 
tarium '  of  1562,  in  which  mention  is 
made  of  a  ^*  lange  lederne  Biichse  mit 
Kugel-Modell."  Although  Gustavus 
Adolphus  improved  and  perfected  the 
leather  cannon  which  he  introduced  into 
his  army  in  1626,  and  used  in  the  siege 
of  Wormditt,  yet  neither  he  nor  the 
German  Freiherr  Melchior  v.  Wurm- 
brandt,  nor  the  North  British  Baron 
Robert  Scot,  can  be  regarded  as  the  in- 
ventor. The  invention  is  evidently  of 
much  earlier  date. 

A  leather  mortar  for  firing  shells,  on 
exhibition  in  the  arsenal  at  Venice,  was, 
the  Venetians  assert,  made  in  1349 ;  it 
is  very  likely,  however,  that  its  origin  is 
somewhat  earlier.  One  is  here  reminded 
of  the  many  substitutes  for  metal  ord- 
nance, especially  of  the  wooden  cannon 
(entirely  bound  with  iron  hoops),  which 
are  frequently  mentioned  in  the  period 
from  1525  to  1530. 

The  leather  cannon  varied  fi*om  a 
1-pr.  to  a  4-pr.  The  bore  consisted  of  a 
copper  cylinder,  of  the  thickness  of  three* 
fourths  of  the  diameter  of  the  ball  used. 
The  length  of  the  cylinder  was  sixteen 
calibres ;  cascable  and  breech  were 
screwed  into  the  cylinder.  The  vent,  of 
copper,  was  screwed  into  the  breech  # 
The  entire  length  of  the  bore  was  covered 
with  iron  hoops,  over  which  a  number  of 
ropes  were  wound,  which,  in  turn,  were 
covered  with  several  layers  of  varnish. 
Over  these  layers  another  round  of  ropes 
was  wound,  and  over  this  was  spread  a 
layer  of  cement.  This  process  was  re- 
peated until  the  coat  was  of  the  thick- 
ness of  two  calibres ;  the  last  coating 
consisted  of  tarred  leather,  which  gave 
the  cannon  its  name.  The  charge 
amounted  to  one-fourth,  rarely  one- 
third,  of  the  weight  of  the  ball  ;  the 
cannon  was  loaded  only  with  canister. 
Canister-shot,  until  that  time  only  used 
in  sieges,  was  introduced  by  Gustavus 
Adolphus  into  the  field  service,  and  con- 
sisted mostly  of  musket  bullets,  though 
old  pieces  of  iron  were  very  often  used. 
The  shot  were  put  into  wooden  and  tin. 
boxes,  linen  bags,  and  sor(\e\,\Tiv%%  qtAtj  vh 
rude  wicker  baskets.  'I\ie\«aA.\i«T  ^iMiTiiuii, 
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of  90  lbs.  weight,  with  its  light  carriage, 
was  easily  drawn  by  two  men. 

This  cannon,  however,  by  no  means  met 
the  high  expectations  entertained  of  it. 
Already  in  1631  the  Swedes  ceased  using 
this  nature  of  gun,  because  at  the  battle 
of  Breitenfeld  it  not  only  became  so 
overheated  that  the  charges  ignited  of 
themselves,  but  it  also  gave  a  very  short 
and  unreliable  range. 

In  1629,  a  certain  Lieutenant  Wolf 
Lliiller,  of  Chemnitz,  circulated  the  re- 
port that  he  was  in  the  possession  of  a 
secret  for  the  construction  of  leather 
cannon  which  had  many  and  decided 
advantages  over  metal  ordnance.  The 
elector  of  Saxony  ordered  Colonel  von 
Schwalbach  to  investigate  and  to  report 
as  to  its  worth.  The  report  of  the 
colonel  was  found  to  be  favourable,  and 
expressed  in  these  words  : — "  Owing  to 
their  light  weight,  easy  transportation, 
and  saving  of  powder,  as  well  as  the 
advantages  they  offer  in  the  field  against 
the  enemy,  and  in  mountainous  and 
swampy  regions,  in  which  latter  places 
heavy  cannon  can  seldom  be  used  at 
all,  such  pieces  cannot  be  too  highly 
regarded,"  &c.  The  elector  ordered  the 
construction  of  two  leather  cannon,  for 
which  were  given  **  fifty-seven  florins 
three  groschen  ready  money;  seventeen 
florins  three  groschen  for  sixty  pounds 
pewter;  fifty-one  florins  three  groschen 
for  two  and  one-fourth  hundredweight 
refined  copper.  Of  the  copper,  the  cop- 
persmith received  two  hundredweight, 
with  which  he  made  a  tube  four  and  one- 
half  ells  long,  weighing  ninety  pounds, 
and  used  twelve  pounds  for  muzzle  and 
vent.  The  waste  in  melting  twice 
amounted  to  sixteen  pounds,  the  re- 
mainder was  left  to  the  smith  as  pay  for 
his  work.*'  The  trial  with  these  leather 
guns  could  not  have  been  very  satis- 
factory, if  we  may  judge  from  the  follow- 
ing item  in  a  record  of  weights  of  the 
armoury  at  Dresden,  June  14,  1630 : 
'^  Inventory  of  the  weights  of  copper  and 
pewter  of  the  burst  leather  pieces  in  the 
elector's  armoury  at  Dresden: — Cop- 
per, one-half  hundredweight  twenty-six 
pounds ;  pewter,  thirty-four  pounds." 

No  mention  being  made  of  these  guns 
at  a  later  period,  it  is  taken  for  granted 
that  this  one  failure  was  thought  suffi- 


cient to  cool  all  enthusiasm  for  leather 
cannon. 

Leave  of  Absence — ^The  permission 
granted  to  an  officer  to  be  absent  from  his 
regiment  or  staff  appointment.  In  apply- 
ing for  leave,  the  War  Office  form  should 
be  used.  The  general  commanding  has  the 
power  to  grant  leave  within  monthly  re- 
turns. For  special  duties,  the  officer  who 
is  to  perform  the  work  in  the  interim  ii 
to  be  named  in  the  application  for  leave. 

The  application  of  a  medical  officer  goei 
first  to  the  principal  medical  officer  in  the 
division  or  garrison;  that  of  a  paymaster 
to  the  War  Office,  accompanied  by  a  certi- 
ficate from  a  board  that  his  accounts  are 
satisfactory,  cash  balance  correct,  acting 
paymaster  engaged,  and  declaration  made 
that  the  real  paymaster  is  answerable  for 
sabstitute.4 

The  application  of  an  officer  proceeding 
on  sick  leave  must  be  accompanied  by  a 
medical  certificate.  If  the  officer  is  not 
likely  to  rejoin  soon,  it  is  usual  for  the 
medical  board  to  ask  the  general  to  as- 
semble the  board  or  to  get  him  to  apjdy 
to  the  Horse  Guards,  should  the  regu- 
lations point  ont  this  to  be  the  course  to 
be  pursued. 

In  the  Indian  military  service,  leave  of 
absence  includes  three  kinds,  viz. : — 

1.  Furlough  in  or  out  of  India  on  sick 
or  general  leave ; 

2.  General  leave  on  private  affairs  or 
on  sick  certificate  in  India,  or  short  leave 
to  sea; 

3.  Privilege  leave. 

In  the  rules  which  govern  an  officer's 
furlough  in  or  out  of  India,  there  is  no 
distinction  between  sick  and  general  Uam 
with  respect  to  allowances  hitherto* 
drawn,  both  being  included  under  the 
general  term  furlough ;  provision,  how- 
ever, is  made  for  the  obtainment  of 
leave  under  medical  certificate  without 
all  the  restrictions  applicable  to  fur* 
lough  when  taken  without  it.  In  the 
rules  under  the  head  of  furlough,  it  is 
shown  that  an  officer  of  the  Indian  army 
must  serve  6  years  after  his  retnn 
from  England  or  elsewhere,  after  taking 
furlough,  before  he  is  entitled  to  any 
more  leave  counting  as  service;  bat 
should  the  officer  in  question  have 
accumulated  leave,  so  that  after  2  years' 
absence  he  has  still  1  or  2  years'  leare 
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dae  to  him,  he  will  be  permitted,  3  yean 
after  his  return,  to  proceed  again  on 
leave  without  loss  of  appointment.  Thus, 
hj  way  of  illustration,  should  an  officer 
have  4  years'  leave  to  his  credit,  he  may 
take  2,  return  to  India  for  3  years,  and 
then  take  the  balance  of  his  leave. 

An  officer  may  take  sick  leave  as  often 
as  he  is  directed  to  do  so  by  a  medical 
board,  but  all  leave  in  excess  of  what  he 
is  entitled  to  by  the  furlough  rules  will 
have  to  be  made  up  again  in  completing 
his  service  for  pension.  Again,  absence 
on  medical  certificate  for  a  longer  period 
than  2  years  at  one  time,  or  departure 
on  such  furlough  within  3  years  of 
the  date  of  return  from  a  previous  fur- 
lough of  not  less  than  1  year,  will  in- 
volve forfeiture  of  appointment.  This 
may,  however,  be  extended  to  a  third 
year  on  English  pay.  An  officer  of  the 
royal  (late  Indian)  service,  such  as  the 
artillery,  engineers,  and  new  line  regi- 
ments, and  who  is  on  staff  employ,  may 
Eroceed  under  the  rules  of  1868  to  Eng- 
md  for  2  years  without  loss  of  ap- 
pointment, even  should  it  be  a  5-year 
tenure  ;  but  the  time  he  is  absent  will  be 
deducted  from  the  5  years. 

An  officer  of  the  British  army,  and 
holding  a  5-year  appointment,  if  pro- 
ceeding on  leave  on  medical  certificate, 
can  only  do  so  for  6  months,  retaining 
hia  appointment.  To  regimental  officers 
of  her  Majesty's  British  service,  the  fur- 
lough rules  of  1868  are  not  applicable. 

With  reference  to  the  next  head,  viz. 
leave  in  India,  it  is  ruled  that  an  officer, 
if  he  wishes  it,  may  take  all  his  leave  in 
that  country,  under  the  same  circum- 
stances as  if  he  went  to  Europe.  Further, 
an  officer  may  take  short  leave  in  India, 
for  6  months  in  a  year,  for  2  successive 
years,  without  forfeiture  of  appointment ; 
but  should  he  take  advantage  of  this 
tor  a  third  year,  he  will  lose  his  staff 
ippointment. 

Then,  again,  an  officer  may  take  6 
months'  leave  on  medical  certificate,  and 
have  it  renewed  for  another  6  months, 
ihould  his  health  require  it,  limiting  the 
absence  to  1  year  without  forfeiture  of 
Ippointment,  which  will  not  be  looked 
tpon  as  furlough,  but  will  be  held  to 
nmstitute  a  part  of  the  maximum  period 
•f  8  years'  leave  of  absence  to  which  an 


officer  of  the  Indian  army  is  entitled  in 
his  entire  period  of  service. 

8hurt  leave  not  exceeding  3  months 
may  also  be  taken  to  sea  on  the  condition 
mentioned  in  the  above  paragraph,  but 
absence  from  India  for  any  longer  period 
will  be  tVeated  as  furlough. 

Privileije  leave  for  60  and  90  days  re- 
spectively (depending  upon  the  part  of  the 
country  an  ofHcer  is  cantoned  in),  in  each 
year,  is  granted  to  all  officers  in  military 
employ  without  loss  of  allowances;  should 
this  time  be  exceeded,  it  must  be  con- 
verted into  general  leave,  unless  sick- 
ness has  been  the  cause  of  detention. 

Ledger — A  debtor  and  creditor  account 
book  in  which  the  entry  of  stores  from 
the  day-book  are  made.  In  a  regiment, 
pocket  ledgers  are  kept,  in  which  sol- 
diers' accounts  and  other  information  re- 
garding the  soldier  are  recorded. 

Legion — In  the  common  acceptation  of 
the  term,  signifies  any  large  body  of 
men,  and  is  applied  to  a  distinct  force 
of  horse  and  foot  serving  with  an  army. 
Such,  for  instance,  was  the  British 
Legion  which  served  in  America,  and  the 
Spanish  Legion  in  Spain.  The  term 
legion  in  antiquity  was  given  to  a  body 
of  Roman  infantry,  which  usually  con- 
sisted of  10  cohorts,  or  6000  men.  This, 
however,  does  not  appear  to  have  been  a 
fixed  number,  as  at  different  periods  in 
Roman  history  the  legion  varied  from 
3000  to  6000  men. 

Legion  d'Honneur  (Legion  of  Honour) 
— A  French  military  and  civil  order  in- 
stituted by  Napoleon  I.  as  a  rewai-d  for 
gallant  deeds  in  the  field  or  services 
rendered  to  the  state.  There  are  five 
grades  in  this  order :  chevaliers  (com- 
panions), officers,  commanders,  grand 
officers,  and  grand  crosses.  In  evening 
dress  or  uniform,  the  commanders  wear 
a  collar  ribbon,  the  grand  officers  and 
grand  crosses  a  broad  ribbon  under  the 
waistcoat,  and  just  peeping  over  the  edge 
of  it.  The  grand  crosses  also  wear  on 
the  breast  a  star  and  a  jewel  cross  pen- 
dant. 

In  mufti,  the  chevaliers  wear  a  slip  or 
small  bow  of  red  ribbon  in  the  button- 
hole ;  the  four  other  grades  a  rosette. 
The  lowest  grade  in  the  Legion  of  Hono^iv 
carries  (in  the  army)  a  pensvou  o^  iuV^  lac 
year. 
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Length  of  Ftueo — Has  reference  to  the 
period  a  fuze  is  required  to  burn,  the 
time  being  determined  by  the  range. 
Fuzes  (time),  such  as  are  used  with  M.L.R. 
guns,  burn  a  certain  number  of  seconds, 
viz.  5,  9,  and  20  seconds  respectively. 
The'  use  and  object  of  these  different 
fuzes  are  as  follows:  — 

The  5-second  fuze  is  used  with  shrapnel 
shell  (G.S.  gauge),  up  to  the  80-pr. 
inclusive.  This  fuze  is  very  necessary 
for  F.S.  shrapnel  shell,  which  must  be 
burst  with  great  accuracy  to  develop  its 
power.     (^Vide  Fuze.) 

The  9-second  fuze  is  used  with  com- 
mon and  shrapnel  shell  (G.S.  gauge),  up 
to  80-pr.  inclusive,  at  long  ranges. 

The  20-second  fuze  is  used  for  common 
shell  (G.S.  gauge,  garrison  service),  up 
to  the  80-pr.  inclusive,  at  long  ranges. 
It  is  only  used  in  the  F.S.  for  high-angle 
firing  from  the  7-pr.  gun.  It  is  not 
available  for  shrapnel,  as  it  has  no 
powder  channels. 

B.L.R.  guns  use  fuzes  of  the  same 
lengths  as  above. 

The  following  will  be  found,  as  a  gene- 
ral rule,  nearly  correct  for  getting  the 
length  of  fuze  with  muzzle-loading  rifled 
guns. 

Divide  the  number  of  hundreds  of  yards 
in  the  range  by  2,  and  add  1  up  to  1000 
yards,  2  up  to  2000  yards,  and  so  on,  for 
length  of  fuze  in  tenths  of  inches. 

Length  of  a  Gun — In  S.13.  guns,  is  the 
distance  between  the  rear  of  the  base  ring 
and  face  of  the  muzzle,  measured  in  a 
line  parallel  to  the  axis.  The  length  of 
B.L.R.  guns  is  measured  from  behind  the 
breech  to  the  face  of  the  muzzle,  the 
breech  screw  not  being  included,  and  the 
length  of  M.L.R.  guns  from  the  neck  of 
the  cascable  to  the  face  of  the  muzzle. 
The  lena;th  of  a  mortar  is  the  whole 
distance  from  face  to  breech,  measured 
along  the  axis.  The  length  of  guns  is 
sometimes  expressed  by  their  calibres, 
but  this,  except  with  S.B.  guns,  as 
shown  by  Major  Morgan,  R.A.,  in  a 
lecture  on  "  Breech-loading  and  Muzzle- 
loading  for  Guns,"  is  a  very  inaccurate 
method  of  comparing  the  lengths  of  rifled 
guns.  "  To  say  with  smooth-bore  guns 
that  they  weie  so  many  calibres  long 
was  sutflciently  accurate,  because  the 
weight  of  charge  and  shot  was  always 


in  proportion ;  but  with  rifled  guns, 
which  not  only  differ  in  this  respect  very 
greatly  from  smooth-bore  guns,  bat  eveo 
among  themselves,  to  speak  in  this  man- 
ner is  very  misleading.  A  68-pr.  gun 
has  about  the  same  length  of  bore  as  tht 
8-inch  rifled  gun,  and  is  conseqnently 
the  same  length  in  calibre ;  but,  as  the 
charge  of  the  latter  is  double  that  of  the 
former,  the  number  of  expansions  with 
an  8-inch  gun  is  only  half  of  what  it  u 
with  a  68-pr.**  The  more  scientific  way, 
as  is  shown  by  Captain  Simpson,  UJSJN., 
is  to  designate  the  length  of  bores  by  Um 
number  of  expansions  of  the  charge. 

Length  of  Projectiles  —  This,  as  ii 
shoVn  in  Captain  Orde  Browne's  *  Treatiu 
on  Ammunition,*  "  necessarily  varies  in 
the  different  descriptions  of  projectilei 
for  the  same  gun,  inasmuch  as  it  ii  to 
some  extent  subordinate  to  the  considera- 
tion of  bringing  them  all  (with  certain 
exceptions)  to  the  same  weight,  bat  it 
has  been  decided  that  a  length  of  twe 
calibres  at  least  is  necessary  for  Terj 
accurate  shooting,  and  it  is  desirable  for 
good  vis  viva,  or  destructive  effect  on 
impact,  at  any  but  very  short  rang^  to 
have  the  weight  great  in  proportion  to 
the  calibre,  or  in  fact  to  the  surface  of 
resistance,  and  of  coui*se  this  is  favoured 
by  an  increased  length  of  projectile." 

Lens  —  A  portion  of  any  medium 
bounded  by  two  spherical  surfaces  hariaf 
a  common  axis,  or  by  a  spherical  surfiut 
and  a  plane  one. 

Letter  Book— A  book  containing  the 
entry  of  all  oflicial  letters  written  bj 
the  commanding  oflicer,  or  under  hto 
direction,  to  the  public  department^ 
and  to  individuals,  on  regimental  bini- 
ness.  It  contains  an  alphabetical  indei« 
and  a  separate  index  for  the  public  d^ 
partments.  It  need  not  be  preservedi 
beyond  three  years,  after  it  is  completedt 
care  being  taken  to  keep  copies  of  soi^ 
letters  <as  may  be  likely  to  be  required 
for  reference. 

Letters,  Official,  vitie  Correspondence. 

Levee  (French) — ^This  term  originally 
meant  visits  of  ceremony  paid  in  the 
morning  among  persons  of  rank.  It  is 
now  understood  to  mean  an  assembly  at 
court,  on  state  occasions,  of  those  of  her 
Majesty's  subjects  who  are  entitled  to  the 
privilege  of  presenting  themselves  btfoct 
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the  sovereign.  The  privilege  of  holding 
levies  is  also  accorded  to  her  Majesty's 
reprraentativM  at  home  and  abroad,  to 
the  field  marshal  commanding  in  chief, 
and  other  high  fanctionaries. 

Levee  en  masie  (French) — ^The  general 
rising  of  a  nation  in  self-defence  to  repel 
invasion,  or  to  answer  the  intentions  of 
its  governing  powers. 

Level — ^An  instrument  for  determining 
the  difference  of  height  between  any  tvro 
objects  or  places. 

Level,  Bjorit — A  glass  tube  closed  at 
the  ends,  and  nearly,  but  not  quite,  filled 
with  water  or  spirit ;  it  is  fixed  in  a 
piece  of  wood  or  met«l,  with  a  fiat  base 
to  which  the  tnbe  is  perfectly  parallel  ; 
when  placed  on  a  level  surface,  an  air 
babble  will  be  in  the  centre  of  the  tube. 
Of  spirit  levels  used  in  connection  with 
instrnments  for  measuring  the  differences 
of  level,  or  vertical  distances  between 
different  stations,  are  the  Y  level, 
Troughton's  improved  level,  and  Gravatt*s 
level. 

Lever — ^As  described  by  Lardner,  is 
"  a  straight  and  solid  bar  turning  on  an 
axis.  The  arms  of  the  lever  are  those 
ports  of  the  bar  extending  on  each  side 
of  the  axis.  The  axis  is  called  the  fnl- 
arum  or  prop.  Level's  are  commonly 
divided  into  three  kinds,  according  to  the 
position  which  the  fulcrum  has  in  rela- 
tion to  the  power  and  weight.  W  the 
fnlcmm  be  between  the  power  and 
weight,  the  lever  is  of  the  first  kind.  W 
the  weight  be  between  the  fulcrum  and 
power,  the  lever  is  of  the  second  kind. 
If  the  power  be  between  the  fulcrum  and 
weight,  the  lever  is  of  the  third  kind.  Of 
whatever  kind  the  lever  may  be,  the 
onditions  of  equilibrium  of  the  power 
lad  weight  will  be  such  that  they  are 
kversely  as  their  distances  from  the 
fidemm,  this  being  the  general  condition 
•f  equilibrium  for  all  machines  which 
tim  round  a  fixed  axis." 

Lever,  Armstrong  Onn  —  An  iron 
handle  which  is  fitted  on  the  circular 
fniion  of  the  breech-screw  end  of  the 
gBB,  and  revolves  with  it.  It  is  kept  in  its 
lodtion,  endwise,  by  two  split  keep-pins, 
Vnrking  in  grooves,  turned  on  the  breech- 
icnw.  The  object  of  the  lever  and 
t^ipet  arrangement  is  to  gain  a  power- 
ftd  momentum  in  tightening  up  and  re- 


leasing the  vent-piece  from   its  seat  in 
the  gun. 

Lever  Hitch — A  knot  similar  to  the 
drag-rope  knot  or  woolding-stick  hitch. 
It  is  used  fur  tightening  ropes,  but  in- 
stead of  turning  the  woolding  -  stick 
round,  it  is  applied  on  the  principle  of 
the  lever. 

Lever  Sheen — Consist  of  a  long  heavy 
spar,  with  one  end  resting  on  the  ground, 
and  the  other  supported  on  two  short 
spars,  crossed  and  securely  lashed  to- 
gether. The  butt  end  of  the  spar  is  heavily 
weighted,  and  is  usually  sunk  a  little  in 
the  ground,  resting  against  a  board  or 
slab  of  wood,  to  prevent  the  earth  from 
yielding  to  the  pressure  of  the  force 
acting  in  a  direction  parallel  to  the  spar, 
and  tending  to  force  the  end  of  it  into 
the  ground.  A  rear  guy  is  also  em- 
ployed, to  prevent  the  short  cross  spars, 
or  sheei*s,  from  falling  to  the  front.  The 
pressure  of  the  spar  or  lever  at  the  point 
where  the  short  spars  cross  prevents 
them  from  inclining  to  the  rear. 

Lever  Tnuw  Bridge,  vide  Spar  Bridge. 

Levy — In  the  military  acceptation  of 
the  term,  the  act  of  raising  men  for  the 
defence  and  safety  of  a  country.  Colonel 
Graham,  in  his  *  Art  of  War,*  states  that 
"  the  personnel  of  an  anny  is  levied  in 
confonnity  with  such  custom  as  may 
prevail  in  each  state,  or  such  laws  as  the 
government  of  the  state  may  seem  fit  to 
adopt." 

LbwIb — An  ingenious  mode  of  lifting 
heavy  weights.  It  consists  of  three 
pieces  of  iron,  two  of  them  wedge-shaped, 
and  the  third  straight,  which,  when 
placed  together  with  the  straight  piece 
in  the  centre,  form  a  dove-tailed  wedge. 
The  wedge  is  inserted  in  a  hole  of  similar 
shape,  cut  either  in  stone  or  in  metal. 
To  the  end  of  each  of  the  pieces  a  ring 
is  attached,  through  which  a  horseshoe 
ring  is  passed,  and  to  this  the  rope  or 
chain  is  fastened. 

Libraries,  Garrison — Consist  of  a  col- 
lection of  books  granted  by  the  state  to 
each  garrison  of  the  army,  which,  in 
connection  with  regimental  recreation 
rooms,  give  soldiers  an  opportunity,  as 
the  Queen's  Regulations  explain,  "  of 
employing  their  leisure  hours  in  a  mtiTx- 
ner  that  shall  combine  amw&em^iA.  V\\^^ 
the  attainment  of  knowVed^^" 
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A  committee  is  formed  quarterly  in 
each  garrison,  the  president  beii)g  ap- 
pointed by  the  adjutant-general,  for  the 
Hndit  of  accounts  and  the  management  of 
the  library. 

Garrison  libraries  are  formed,  not  only 
for  soldiers,  but,  as  is  shown  in  Army 
Circular  1872,  clause  117,  for  the  use  of 
officers  under  instruction,  as  libraries  of 
reference ;  they  are  established  in  the 
principal  military  stations.  The  garrison 
instructor  is  responsible  for  the  library. 
The  circular  alluded  to  details  the  rules 
to  be  observed  in  the  distribution  of  the 
books. 

lieatenant  (Latin,  locum  tenens,  hold- 
ing a  place ;  French,  lieu  tenant^  supplying 
or  holding  the  place  of  another) — ^The 
rank  next  below  a  captain.  The  senior 
lieutenant  takes  the  command  of  a  com- 
pany in  the  absence  or  death  of  the 
captain. 

In  the  foot  guards  24  of  the  lieu- 
tenants have  the  rank  of  captain  in  the 
army,  and  are  called  lieutenants  and 
captains. 

lieutenant -Colonel — ^The  rank  next 
below  that  of  colonel  in  the  army.  An 
officer  of  this  grade  commands  a  regiment 
in  his  own  right,  if  senior,  regimentally, 
and  provided  he  has  been  selected  for 
the  post,  agreeably  to  the  regulations, 
after  purchase  in  the  army  was  abolished. 
Upon  him  devolves  the  care,  responsi- 
bility, and  discipline  of  the  officers  and 
soldiers  under  his  command.  He  is  per- 
mitted to  retain  the  command  for  5 
years,  but  after  that  he  has  to  give  it  up 
without  he  is  reappointed.  After  5 
years'  regimental  service,  a  lieutenant- 
colonel  becomes  a  brevet-colonel,  if  he  has 
not  previously  received  that  rank  by  bre- 
vet, or,  as  may  be  the  case,  in  the  artillery 
and  engineers,  by  regimental  promotion. 

Lieutenant-Gfeneral — ^The  rank  next 
below  that  of  general.  In  war  time,  he 
would  command  the  wing  of  a  corps 
(Tar/nee. 

Life  GKiardfl — The  mounted  body- 
guaiHl  of  the  sovereign.  In  the  British 
army  there  are  two  corps  so  designated. 
They  never  leave  the  country  except  on 
great  emergency.  These  regiments  were 
engaged  in  the  Peninsula,  and  were 
present  at  the  battle  of  Waterloo,  where 
tbej^  greatly  distinguished    themselves. 


The  two  regiments  of  life  guards  wear 
a  cuirass  over  a  scarlet  tunic.  Their  bead- 
piece  is  a  steel  helmet.  The  remainder 
of  their  dress  consists  of  leather  breeches, 
gauntlets,  and  jack-boots.  Their  weapons 
are  the  sword  and  carbine. 

Life-eaving  Apparatus,  Bomr^ — 
An  apparatus  used,  in  case  of  shipwredE, 
to  save  lives.  It  consists  of  a  rope  car- 
ried by  a  rocket  from  the  shore  to  the 
wrecked  vessel.  The  rocket  is  fired  from 
a  bed,  in  prolongation  of  which  a  pry- 
pole  is  fixed,  and  from  the  rear  end  of 
which  spring  two  legs,  one  opening  to 
the  right  and  one  to  the  left.  A  stick 
is  attached  to  the  side  of  the  rocket,  aad 
a  line  runs  through  a  hollow  at  either 
end  of  the  stick,  and  the  end  of  the 
line  is  secured  by  a  common  overhand 
knot.  The  effect  of  the  too  sudden  jerk, 
which  is  given  to  the  line  when  the 
rocket  is  fired,  is  provided  for  by  washers 
placed  between  the  knot  and  the  stick. 
The  rocket  case  is  made  of  Atlas  metal, 
and  the  interior  is  protected  from  the 
action  of  the  composition  in  the  same 
way  as  Hale's  rockets.  The  maximam 
range  of  this  rocket  is  about  500  yards. 

Idfe-time — As  applied  to  cannon,  **!• 
the  length  of  time  or  the  number  of 
rounds  a  piece  of  ordnance  will  stead 
before  it  becomes  unserviceable.  This  is 
estimated  in  smooth-bore  ordnance  at 
from  1000  to  1200  rounds  with  senrict 
charge  and  one  shot.  Experience,  how- 
ever, has  shown  that  it  is  not  so  much 
the  number  of  rounds  fired  which  de- 
stroys a  gun  as  the  high  elevation  gini 
to  it  to  obtain  extensive  range.  Gais 
6red  horizontally,  or  at  no  greater  elerar 
tion  than  b°  or  6%  do  not  experience  the 
great  strain  which  a  gun  fired  at  SC^ 
would,  and  the  reason  is  obvious,  is 
guns  fired  at  a  low  elevation  reooil  ia 
proportion  to  the  relative  weight  ui 
friction  of  the  projectile :  whereas,  whia 
elevated  to  30%  the  gun  cannot  recoU, 
the  force  therefore  is  exerted  downwards, 
and  the  gun  impinges  on  its  snppoiti 
which  is  comparatively  immovable ;  thee 
the  force  which  displaced  the  gun  in  the 
fir>t  instance  is  now  exerted  on  the 
sides  of  the  gun.  The  initial  Teloeity 
is  also  increased  with  the  angle  of  pr^ 
jection,  which  causes  the  shot  to  piwi 
more    upon    the    charge   and    thai  U 
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increase  the  resistance  of  the  expansion 
of  the  gases.  This  increased  resistance 
also  adds  to  the  strain  upon  the  gun.'* 
Sofficient  experience  has  not  vet  been 
had  of  rifled  guns  to  state  what  number 
of  rounds  the  different  classes  of  such 
ordnance  can  bear,  but  it  may  be  inferred 
that  their  endurance  will  be  considerable. 

Ught  -  bollB,  Ctotrand  —  Combustibles 
fired  from  mortars  at  night,  to  discover 
the  operations  of  an  enemy ;  they  might, 
failing  carcasses,  be  used  in  their  place. 
They  continue  alight  from  9  to  16 
minutes,  according  to  the  calibre.  Light- 
balls  are  of  four  different  natures,  viz. 
10-inch,  8-inch,  5^-inch,  and  4|-inch. 
Their  form  is  oblong,  and  about  1^ 
calibre.  The  skeleton  frame  is  made  of 
wrought  iron,  and  is  partially  covered 
with  canvas,  and  filled  with  composition 
which  burns  with  a  brilliant  light. 

The    proportion  of  composition  is   as 

follows : — 

lbs.  oz.  drs. 
Saltpetre,  ground       . .     6     4    0 
Sulphur,  ground        ..280 
Bosin,  pounded  . .      . .     1  14    0 
Linseed  oil,  boiled      . .     0     7     8 

light,  Bengal,  vide  Bengal  Light. 

Light,  Blue,  vide  Blue  Lights. 

Ught  Cavalry — Regiments  of  mounted 
soldiers  who,  from  their  light  equipment 
and  active  horses,  are  especially  adapted 
for  ipaking  long  marches,  performing  out- 
post duties,  skirmishing,  &c. 

The  experience  of  the  wars  of  1866 
and  1870--71  has  shown,  clearly  and 
eenvincingly,  that  the  splendid  charges, 
which  in  the  days  of  Frederick  and 
Napoleon  frequently  decided  the  fate  of 
battles,  have  passed  away,  and  that,  in  the 
fiitnre,  it  is  before  an  action  that  the 
main  rSie  of  the  cavalry  will  be  found 
to  lie.  Since  the  introduction  of  arms  of 
precision,  the  duties  of  this  branch  may 
well  be  considered  purely  strategical,  as 
cavalry  can  seldom  be  employed  to  take  a 
JsrisiTTT  part  in  a  battle.  Upon  this 
hranch  now  devolves  the  task  of  pre- 
paring the  way  for  an  engagement,  by 
rwoonnuHring  the  positions  of  the  enemy, 
and  giving,  as  to  his  movements,  as 
Mneh  valuable  information  as  possible. 
Ii|^t  cavalry  can  therefore  be  used  as  a 
lenen  to  mask  the  movements  of  the 
advaneiBg  or  retreating  army,  and,  like  a  / 


swarm  of  spies,  to  search  the  country  uf 
the  enemy,  gather  information  from  all 
quarters,  facilitate  and  otten  render  un- 
necessary an  armed  attack,  and,  finally, 
bewilder,  by  harassing,  the  foe.  Em- 
ployed as  €cUiircurs  or  feelers  in  every 
direction,  they  make  a  ring  of  mystery 
round  their  own  army.  The  enemy 
does  not  know  their  whereabouts,  while 
they  carry  back  valuable  information  to 
their  chiefs. 

The  duties  now  thrown  upon  the  light 
cavalry  soldier  demand  much  increased 
intelligence,  and  not  only  intelligence, 
but  a  knowledge  of  the  operations  of 
war.  The  value  of  good  information  is 
so  important,  and  the  evil  of  bad  so 
great,  that  it  wouhl  never  be  safe  to 
trust  any  body  of  ordinarily  trained  men 
to  fulfil  these  duties.  Light  cavalry  form 
an  important  branch  ot  the  intelligence 
department,  and  it  may  be  well  said  that 
**  they  are  the  eyes  and  ears  of  an  army." 

The  hussar  regiments  form  the  light 
cavalry  of  the  British  army  ;  but  the 
lancers  and  dragoons,  although  classed  as 
medium  cavalry,  are  often  employed  in 
the  same  duties.     (  Vide  Cavalry.) 

Light,  Coast-guard — A  light  used  for 
signals,  and  which  burns  about  five 
minutes.  It  has  superseded  the  coast- 
guard portfire,  and  its  composition  con- 
sists of  saltpetre,  7  lbs. ;  sulphur,  1  lb. 
12  oz. ;  red  orpiment,  8  oz.  The  top  of 
the  composition  is  primed  with  mealed 
powder,  and  the  Hash  blows  off  the  cap. 
It  is  ignited  by  placing  a  G.S.  primer  in 
the  hole  in  the  head  of  the  apparatus,  and 
a  sharp  blow  with  a  pin  projecting  from 
it  sets  the  light  on  fire.  The  primer  is 
made  on  a  similar  plan  to  the  friction 
tube;  the  pin  is  roughed  and  coated 
with  friction  tube  composition. 

Light,  Eleetric,  vide  Electric  Light. 

Light  Infemtry — Formerly  a  body  of 
active  and  strong  men  selected  from  the 
aggregate  of  regiments  in  the  service, 
and  made  up  of  promising  recruits. 
They  are  now,  as  far  as  any  distinctive 
characteristic  in  uniform  is  concerned, 
abolished;  but  the  light  infantry  regi- 
ments, still  borne  on  the  'Army  List,' 
and  whose  appellation  is  purely  honorary^ 
can  be  distinguished  by  tW^Vt  ea^\\v^Ti\«ii\.\ 
they  bear  the  bugle  on  \.\i«  ioT«i^«  ca.-^ 
and  knapsack. 
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Light  infantry  were  originally  formed 
by  the  first  Napoleon,  after  the  Revolu- 
tion.    They  were  conscripts  indiiferently 
drilled,  but  were  necessary  to  oppose  the 
vast  armies  that  assailed  France.   Though 
not  so  well  trained  as  the  regular  soldiers 
of  the   line,   they   were   formidable    by 
their  numbers  when  acting  as  skirmishers. 
It   was    soon    found,  as    is    related   by 
Colonel   Hamley,    that   *^  these   lines    of 
skirmishers — *  clouds  of  skirmishers,'  as  I 
writers   are   fond   of  calling   them,  not 
without    reason — might   be   made    emi-  ■ 
nently   useful    to   cover    formations,    toj 
deceive  the  enemy,  and  to  conceal  tactical  i 
enterprises.   .   .    .     Now,  however,  light ' 
infantry  were  rendered  capable  of  oppos- 
ing  disciplined   battalions,   and    further 
training  enabled  them  also  to  take  their 
places  in  the  line  of  battle." 

As  stated  above,  there  are  still  certain 
regiments  designated  light  infantry;  and 
like  every  other  regiment  in  the  service, 
they  are  practised  in  light  infantry  drill. 

Light,  Long  0.8. — This  light  is  used 
for  signalling  and  illuminating.  It 
bums  about  five  minutes,  and  is  ignited 
by  a  G.S.  primer,  in  the  same  way  as  the 
coast-guard  light.  The  old  long  light 
was  lit  by  a  cap. 

Light,  Magnesium — ^This  light  is  used 
for  signalling  or  illuminating.  It  burns 
one  minute,  with  a  very  brilliant  white 
flame,  and  is  composed  of  saltpetre, 
14  lbs. ;  sulphur,  3^  lbs. ;  red  orpiment, 
I  lb. ;  magnesium,  containing  25  per 
cent,  of  paraffine,  ^  lb.  It  is  ignited  in 
the  same  way  as  the  coast-guard  light. 

Light,  Faraohnte,  vide  Parachute 
Light. 

Lightning  Condnotor,  vide  Conductors, 
Lightning. 

Lignnm  Yitm — ^A  wood  which  grows 
in  the  West  Indies  and  South  America. 
It  is  very  hard  and  heavy,  indeed  one  of 
the  heaviest  of  woods.  It  is  much  used 
in  machinery,  and  for  a  variety  of  work 
requiring  hardness  and  strength.  This 
wood  contains  a  large  quantity  of  gum 
guaiacum. 

Limb — ^The  graduated  arc  of  a  survey- 
ing instrument. 

Limber — ^A  carriage  mounted  on  two 

wheels  of  the  same  height  as  the   gun 

carriage,  and   to  which  the  gun  is  at^ 

tached  when  limbered  up.     It  haft  &\ia£t& 


to  which  the  horses  are  harnessed.  A 
light  field  limber  consists  of  a  frame- 
work of  wood,  which  is  compo«ed  of 
three  futchels,  an  iron  axle-tree,  axle- 
tree  bed,  foot  and  platform  boards,  shafts, 
and  a  splinter  Imr.  This  is  known  as 
the  O.P.  limber,  but  the  limber  of  a  later 
construction,  made  for  the  9-pr.  aad 
16-pr.  M.L.R.  guns,  has  a  wrought-iroa 
instead  of  a  wooden  axle-tree  bed,  and 
no  block  between  the  latter  and  tiie 
limber-hook.  There  are  several  other 
alterations,  chiefly  in  iron  being  subiti- 
tuted  for  wood,  which  are  to  be  found 
in  the  *  Treatise  on  Field  Carriagea, 
1874.'  Three  ammunition  boxes  an 
placed  on  the  framing  over  the  axle-tret 
bed, "  near,"  "  aft,"  and  "  centre ; "  on  each 
of  the  two  former  a  gunner  sits,  having  an 
iron  guard  on  the  side  next  to  the  whed 
to  prevent  accident.  At  the  back  of  the 
limber  is  an  iron  hook  or  pintle,  termed  a 
limber-hook,  to  which  the  trail  of  the 
gun  carriage  is  attached,  forming  for  the 
purpose  of  transport  or  manoeuvring  a 
four-wheeled  carriage.  The  limber-hook 
is  stated  to  have  been  invented  by  an 
Englishman  in  1804. 

Limber  Pits — Artificial  cover  provided 
in  warfare  for  the  limbers  of  guns ;  aixt 
12  feet  long,  5^  feet  wide  at  bottom, 
7  feet  at  top,  3  feet  deep ;  ramps  at  each 
end  may  be  made.  A  pit  of  this  size  can 
be  executed  in  2  hours  by  8  men.  Each 
pit  should  cover  a  limber  and  two  honei. 

Limber  Up — An  order,  given  to  the 
gun  detachment  of  a  battery  after  firingi 
to  attach  the  gun  to  the  limber,  prepa- 
ratory to  advancing  or  retreating. 

Lime,  or  Oxide  of  Caldnm  (CaO)-* 
This  very  useful  substance  is  described  as 
being  prepared  by  the  decomposition  ti 
carbonate  of  lime  by  heat.  The  operap 
tion  is  carried  out  on  a  very  large  scale 
in  kilns  or  furnaces.  Anhydrous  liOMi 
or  "quicklime,"  is  a  soii  white,  amor^ 
phous  solid.  When  exposed  to  air,  it 
soon  absorbs  water,  the  lumps  cmmbUnt 
to  a  bulky  powder,  which  is  hydrate  « 
lime,  or  "  slaked  lime."  Lime  is  one  of 
the  most  infusible  bodies  which  wt 
possess ;  it  resists  the  highest  heat  of  oar 
furnaces.  The  uses  to  which  qnickUnt 
and  slaked  lime  are  put  will  he  found  on 
reference  to  Abel  and  Bloxam's  *  Handbook 
qI   C\i«ai\a\.T^*      Lime    ii    occaiionaHy 
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found  in  saltpetre.     It  can    be   detected 
by  oxalate  of  ammonia. 

Limit,  Founder*! — ^In  the  manafacture 
of  ordnance,  the  limitation  of  error  for 
guns,  shot,  &c.  allowed  to  the  founder. 

linoh  Fin  —  A  steel  pin  running 
through  an  eye  at  the  end  of  the  axle- 
tree  arm  of  artillery  carriages  to  prevent 
the  wheel  coming  otf.  The  metal  of  which 
the  pin  is  made  is  mild  steel. 

line — ^In  military  affairs,  a  term  given 
to  the  regular  and  numbered  troops  to 
distinguish  them  from  the  guards  and 
the  auxiliary  troops  of  the  British  army. 

The  term  in  line  is  applied  to  a  bat- 
talion when  its  companies  are  deployed 
on  the  same  alignment  to  their  full  ex- 
tent, i.  e.  in  two  ranks.  Columns  are  said 
to  be  in  line  when  fhcir  ironts  are  on 
the  same  alignment. 

LilM,  Cotton — Cordage  used  for  tent 
ropes  and  slow-match. 

Uxie,  Htunbro' — A  small  description 
of  cordage ;  it  is  composed  of  four  slightly 
twisted  yarns  of  coarse  hemp,  twisted  to- 
gether, forming  three  strands  which  are 
twisted  together.  This  kind  of  cordage 
is  made  in  skeins,  and  is  used  in  the  artil- 
lery service  for  the  same  purpose  as  log 
line. 

Line,  Log — Cordage  used  for  lashing 
to  gun  aprons,  sponge  and  muzzle  caps, 
Uc  There  is  also  a  log  line  made  in  India 
which  is  used  for  choking  rockets ;  for 
handles  for  case  shot,  &c. 

Line,  Soiling — Cordage  used  on  the 
march  for  lashing  any  spare  articles :  it 
should  be  well  rubbed  with  tar  and 
grease,  as  it  is  much  exposed  to  the 
weather.  It  is  made  up  in  skeins  about 
29  feet  long  and  is  1  inch  in  circum- 
ference. 

line  of  Battlo — ^The  foi-mation  of  an 
army  for  battle.  In  all  actions  it  is 
■ecessary  to  place  troops  in  such  a  for- 
mation previous  to  making  the  assault,  or 
la  showing  front  to  the  adversary,  as 
•hall  expose  them  as  little  as  possible, 
and  yet  place  them  in  the  readiest  mode 
to  carry  out  the  orders  of  the  com- 
mander. It  has  been  the  custom  from  a 
very  ancient  date,  coming  to  us  from  the 
RcMiisDs,  and  an  accepted  principle  by 
most  nations,  that  an  army,  when  drawn 
up  for  battle,  should  be  formed  in  three 
d^tinct   lines;    the  Jirst  iine,  to  com" 


mence  the  battle ;  the  second^  to  support 
it,  and  to  fill  n]»  the  gaps;  the  thiidy 
which  is  in  rear  of  all,  as  a  reserve. 

This  triple  formation,  though  modified, 
remains  much  the  same  at  the  present 
day ;  but  instead  of  deployed  lines  or 
lines  of  heavy  columns,  the  troops  are 
placed  in  lines  of  half-column  formation. 
This  has  been  rendered  necessary  from 
the  withering  fire  and  long  range  of  the 
present  arms  of  precision,  which  necessi- 
tate the  re<luction  of  the  front  of  bat- 
talions. It  has  also  become  necessary, 
whether  taking  the  offensive  or  standing 
on  the  defensive,  that  shelter,  either 
artificial  (such  as  shelter  trenches)  or 
natural,  should  be  taken  advantage  of  to 
screen  the  men  as  much  as  possible,  aud 
so  not  to  expose  them  (iu  the  case  of  an 
attacking  party)  more  than  can  be  helpeii 
before  the  moment  of  formation  previous 
to  the  Hnal  rush  in  upon  the  enemy's 
position.     (  Vide  Tactics.) 

Line  of  Fire — In  gunnery,  is  the  pro- 
duction of  the  axis  of  the  gun  directed 
upon  a  point  which  is  at  a  vertical  dis- 
tance above  the  object  to  be  struck,  cor- 
responding to  the  time  of  flight  required 
for  the  range,  and  at  the  end  of  which 
time  the  shot  will  be  brought  to  the 
object  by  the  force  of  gravity. 

Line  of  Least  Besistance  —  In  blast- 
ing or  mining,  is  a  line  drawn  from  the 
centre  of  the  charge  perpendicular  to 
the   surface  of  the  ground. 

Line  of  Metal — In  gunnery,  the  visual 
line  connecting  the  front  and  back  sight 
when  the  latter  is  at  its  lowest  point, 
i.  e.  connecting  the  notch  on  the  tangent 
sight  with  the  notch  on  the  swell  of  the 
muzzle,  or  dispart  sight,  when  the  trun- 
nions are  perfectly  horizontal. 

Line  of  Metal  Elevation — In  gunnery, 
is  the  elevation  due  to  the  conical  form 
of  the  gun,  when  the  gun  is  laid  on  an 
object  by  means  of  the  sights  without 
giving  any  elevation.  From  the  thick- 
ness of  metal  at  the  breech,  the  line  of 
metal  elevation  varies  from  one  to  two 
degrees  or  more. 

Line  of  Sight — In  gunnery,  is  the  line 
passing  through  the  notch  of  the  tangent 
scale  and  tip  of  the  trunnion  sight  (at 
any  elevation)  and  the  ob^ftct. 

Lines  —  A  connected   sftxV^s  o^  ^^\- 
works,  whether  continuows  ox  a,\,Yti\.«t\2\s, 
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lines  of  Defence— In  fortification, 
the  distance  between  the  flanking  and 
the  extreme  limit  of  the  flanked  portion 
of  a  parapet. 

In  warfare,  lines  of  defence  are  natural 
and  artifcial. 

Of  the  first  are  deserts,  mountain- 
ranges,  great  rivers,  and  dense  forests. 
In  general,  the  frontier  line  which 
divides  one  country  from  another  is 
formed  by  some  one  of  the  above-named 
obstacles  (q. ».),  or  a  combination  of  them. 
That  which  presents  the  greatest  difficulty 
to  an  invading  army  is  a  desert,  which 
will  be  understood  by  all  military  men. 

Lines  of  Operation — With  reference  to 
the  movements  of  an  army,  are  *'  the  lines 
by  which  it  advances  from  its  base  into  the 
theatre  of  war.  The  advance  may  happen 
to  be  by  one  road  only,  but  it  more  often 
embraces  every  road  by  which  the  frac- 
tions of  the  army  march.  A  large  force 
may  thus  include  a  considerable  breadth 
of  country  in  the  march  of  its  columns. 
When  all  the  marching  fractions  are 
in  communication  with  each  other,  the 
army's  line  of  march  is  called  a  single 
line  of  operations"  (  Vide  Lateral  Com- 
munications.) 

Lining  —  In  artillery,  is  the  process 
pursued,  after  the  proving  of  rifled  guns, 
to  enable  the  manufacturer  to  adjust  the 
sights  and  elevating  plates. 

link — ^The  connecting  part  of  a  chain. 
To  measure  the  length  of  links,  the  inside 
dimensions  are  taken,  as  they  alone  con- 
tribute to  the  length  of  a  chain. 

Linked  Beg^ents — In  localising  the 
forces  of  the  British  army,  it  is  laid  down 
that  in  each  of  the  sub-districts  of  the 
country  two  regiments  shall  be  perma- 
nently selected  (whether  absent  or  present) 
to  be  so  localised,  and  the  mode  of  selec- 
tion is  of  regiments  having  any  connec- 
tion with  the  county.  These  regiments 
are  termed  linked,  and  in  the  case  of  one 
of  the  regiments  going  or  being  on 
foreign  service  requiring  men  to  make 
up  its  numbers,  soldiers  are  drafted  from 
the  regiment  remaining  at  home. 

Linseed — The  seed  of  the  flax  plant. 
In  India,  it  is  principally  used  in  the 
manufacture  of  linseed  oil ;  the  oil  is  con- 
tained in  the  kernel  of  the  seeds  (Z.m'/m 
usilaiixfimum)f  and  may  be  either  cold 
drawn,  or,  as  is  usual,  .obtained  after  lV\e 


seeds  have  been  subjected  to  a  heat  of 
200°.  It  is  one  of  the  cheapest  flied  oils, 
and  is  used  in  the  manufacture  of  paints, 
varnishes,  and  printing  inks ;  it  is  what 
is  termed  a  drying  oil.  When  required, 
linseed  oil,  if  fresh,  is  made  use  of  in  its 
unboiled  state,  and  it  will  be  found 
superior  to  any  other  oil.  When  quits 
fresh,  it  answers  very  well  in  making 
paints,  but  if  not,  it  requires  to  be 
boiled  before  being  used ;  a  quantity  of 
litharge,  pounded  and  wrapped  in  a  pieei 
of  muslin,  being  boiled  in  it  as  a  dryer. 

Linstock — Used,  when  necessary,  to 
hold  the  slow-match  in  a  standing  battery. 
It  is  made  of  wood,  the  lower  end  pointed 
and  shod  with  iron,  the  upper  end,  for 
holding  the  slow-match,  being  also  made 
of  iron. 

Lip-strap  —  A  small  strap  with  a 
buckle  passing  from  one  cheek  of  the  bit 
through  a  ring  in  the  centre  of  the  curb 
chain  to  the  other  cheek,  for  the  purpose 
of  preventing  the  horse  from  seizing  the 
cheek  of  the  bit  in  his  mouth. 

Liquation — In  metallurgy,  is  the  pro* 
cefis  of  separating,  by  a  regulated  heat, 
an  easily  fusible  metal  from  one  Itm 
fusible,  with  which  it  is  combined. 

Liquids,  vide  Boiling  Point. 

List,  Unattached,  vide  Unattached  List 

Listening  Galleries,  vide  Galleries. 

Litharge — ^Vitrifled  lead.  It  is  mixed 
with  paint  which  has  been  manufactured 
with  boiled  oil,  and  is  used  as  a  dryer. 

Litho-fractenr  —  An  exploeire  agent 
known  also  as  *'  Kre)w'  explosive."  Thit 
substance  consists  in  the  major  part  of 
nitro-glycerine.  It  is  a  superior  descrip- 
tion of  dynamite,  and  contains  from  50  to 
70  parts  of  nitro-glycerine,  the  remainder 
consisting  of  nitrate  of  soda,  earthy 
matter,  sand,  saw-dust,  and  powdered 
coil.  This  substance  was  largely  uieil 
by  the  Germans  during  the  war  of 
1870-1.  It  was  also  used  to  destroy  the 
iron  guns  ca))tured  at  Paris,  For  genend 
mining  purposes,  litho-fracteur  is  stated 
to  be  inferior  to  gun-cotton. 

Litmus — A  violet-blue  dye,  prepared 
chiefly  in  Holland  from  a  lichen  which 
grows  in  the  Canary  and  Cape  de  Verde 
Islands.  It  is  met  with  in  small  cubical 
cakes  of  a  dusky  blue  colour,  light  and 
easily  pulverise<l.  It  is  used  as  a  che- 
m\c&\  \.«&\>  q{  mdity^  being  reddened  by 
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while  the  blue  is  restored  by  al- 
;  for  this  purpose  it  is  employed 
'  in  the  form  of  a  tincture  or  of 
k1  paper  coloured  with  it.  A  more 
nient  and  perhaps  more  generally 
I  blue  test  paper  is  prepared  from 
id  cabbage.  When  this  is  sliced  and 
.  in  water,  a  blue  solution  is  pro- 
.  On  this  being  concentrated  by 
ration,  it  may  be  used  in  the  same 
er  as  litmus  for  dyeing  paper.  The 
r  of  such  paper  is  rendered  red  by 

and  blue  by  alkalies,  while  it  is 
Ij  unaffected  by  the  neutral  salts. 
tar — A  sort  of  stretcher  or  hurdle 
A  which  wounded  officers  or  soldiers 
irried  off  the  field  of  battle.  It  is 
Ally  used  for  the  badly  wounded, 
An  only  be  carried  lying  down.  It 
A  15  lbs.  The  advantage  of  this 
e  of  transport  is,  that  the  patient 
«  placed  in  it  on  the  ground  and 
«d  into  the  ambulance  wagon. 
other  kind  of  litter,  similar  to  the 
\t  (9.  v.),  as  described  in  the  *  Treatise 
litary  Carriages,'  is  used  in  warfare. 
ure  attached  to  the  saddle  by  hang- 
ars on  each  side  of  the  mule,  and 
joked  to  the  saddle  and  steadied  by 
ap  passed  round  the  body  of  the 
When  not  required  for  use,  they 
•e  folded  in  three.  The  weight  of 
•  of  litters  is  93f  lbs.  The  doolie 
I  of  India  is  made  use  of  for  the 
purpose  as  the  litter,  but  is  always 
id  on  men's  shoulders, 
ra  Bhelli — Shells  loaded  with  their 
ing  charge  ready  for  service. 
idf  To— To  "  set  home  "  the  charge 
irojectile  in  a  gun  or  small-arm. 
ng  is  effected  either  at  the  muzzle 
Bech,  according  to  the  nature  of  the 

In  muzzle-loading  guns,  the  first 
tion  before  loading  is  to  sponge  out 
liece;  this  being  accomplished,  the 
idge  is  inserted  and  rammed  home, 
hot  or  shell  then  follows,  and  care 

be  taken  that  the  shot  is  well 
led  home,  as  any  space  left  between 
irtridge  and  the  shot  would  render 
;an  liable  to  burst;  it  is  of  the 
It  importance  that  this  should  be 
ded  to ;  the  gun  being  loaded  is  then 
ed,  and  primed  with  a  friction  tube, 

it  is  ready  for  action.  Jo  loading 
f  )i.L.R.  guD8,  special  apparatus  is 


used  for  lifting  the  projectile  into  the 
mouth  of  the  gun.  In  the  Armstrong 
gans,  which  are  loaded  at  the  breech,  a 
lubricator  is  used,  which  cleans  the  gun 
out  after  every  round. 

All  service  small-arms  are  loaded  at 
the  breech,  and  the  result  of  this  system 
h»s  been  to  produce  great  rapidity  of  fire 
and  less  fatigue  in  loading. 

Loader  —  An  instrument  used  with 
S.B.  siege  howitzers  to  steady  the  shell 
in  the  passage  down  the  bore.  The  hxed 
iron  band  which  crosses  the  hollow 
hemisphere  of  the  loader  has  a  hole  in 
it  which  embraces  the  fuze,  and  which 
on  reaching  the  bottom  of  the  bore  can 
be  easily  disengaged. 

Loading  Bide  of  a  Oun  —  Represents 
the  side  of  the  grooves  of  a  gun,  by  which 
a  projectile  passes  down  the  bore  of  a 
rifled  gun  from  the  muzzle.  The  studs  of 
the  shot  press  against  this  side  when  being 
loaded,  but  on  being  forced  out  by  the 
explosion  of  the  charge,  they  press  against 
the  other  side,  termed  the  driving  side. 

Loading,  Simnltaneoiui — Firing  with 
fixed  ammunition,  viz.  cartridge  and  shot 
all  in  one. 

Loads  on  Bridges  —  The  weight 
brought  upon  bridges  in  the  passage 
of  troops,  which  is  as  follows  : — 

**  Infantry  in  fours,  in  marching  order, 
cause  a  load  of  222  lbs.  per  lineal  foot 
of  roadway;  if  crowded  by  a  check  in 
front,  560'lbs. 

"Cavalry,  in  marching  order,  in  file, 
and  occupying  12  feet  of  bridge,  cause  a 
load  of  11 6  lbs.  per  lineal  foot  of  road- 
way ;  if  in  double  file,  233  lbs.  If  crowded 
by  a  check  and  in  double  file,  a  load  of 
about  350  lbs. 

"  Artillery,  having  the  weight  un- 
equally distributed,  is  calculated,  the 
16-pr.  M.L.R.  gun,  as  giving  a  load  of 
525  lbs.  per  lineal  foot ;  the  40-pr.  Arm- 
strong gun,  888  lbs." 

Under  the  head  of  Weight  of  Animals 
will  be  found  the  actual  weight  of  bag- 
gage animals,  such  as  the  elephant,  camel, 
and  pack  bullock.  In  calculating  the 
load  each  brings  to  bear  on  a  bridge,  it 
may  be  put  down  as  follows  : — 

44  cwt.  may  be  brought  on  to  one  foot 
of  an  elephant ; 

For  the  camel,  10  cwt.  to  oti^  ioo\.  \ 

Pack  bullock,  3^  cwt.  to  ouft  looX.. 
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Loadstone  (Icelandic,  lieJer6tein=\ead' 
ing-stone  ;  from  the  Saxon  Icsdan,  to  lead, 
whence  the  English  name  lodestone  or 
ieading-stone) — A  combination  of  the  pro- 
toxide and  peroxide  of  iron.  This  term 
is  applied  to  the  magnetic  iron  ore,  or 
natural  magnet,  from  an  early  observa- 
tion of  its  most  useful  directive  property 
by  various  nations.     (  Vide  Magnet.) 

Local  Sank,  vide  Rank,  Local. 

Lock,  Gnn — Formerly  a  flintlock  at- 
tached to  naval  guns;  it  was  intro- 
duced into  the  British  naval  service  in 
1778,  and  continued  in  use  until  1818, 
when  the  double-fiinted  lock,  invented  by 
Sir  H.  Douglas,  was  ordered  for  general 
use  in  the  navy.  This  lock  was  also  re- 
commended by  that  officer  for  land  guns, 
whether  field,  siege,  or  garrison,  and 
the  recommendation  was  strongly  backed 
by  the  late  Sir  A.  Dickson,  of  the  royal 
artillery.  Subsequently,  the  discovery 
of  the  percussion  principle  having  been 
made,  percussion  locks  and  tubes  were 
introduced;  but  since  the  introduction 
into  the  navy  of  Colonel  Boxer's  friction 
tube,  made  with  a  quill,  the  percussion 
lock  has  been  superseded. 

Lock,  To — In  draught,  this  term  is 
applied  when  putting  on  the  drag  or 
locking  chain  to  a  wheel. 

Looking  Angle — ^The  turning  angle  of 
carriages,  or  the  angle  formed  between  the 
gun  carnage  and  limber,  when  the  wheel 
of  the  latter  comes  in  contact  with  the  trail. 

Locking  Chain  —  The  chain  attached 
to  a  gun  carriage  to  retard  its  progress 
in  steep  descents.  It  is  fastened  under- 
neath the  carriage. 

Looking  Plat^A  plate  of  metal  fixed 
on  each  side  of  the  trail  of  a  wooden 
field  carriage,  at  that  point  where  the 
wheel  of  the  limber,  when  it  is  turned 
round,  comes  in  contact  with  the  trail, 
called  the  locking  angle.  The  plate  being 
thus  placed,  the  trail  can  receive  no 
damage,  as  the  plate  acts  as  a  fender. 

Lodging  Money — An  allowance  made 
by  government  to  all  officers  and  soldiers 
for  whom  there  is  not  sufficient  accom- 
modation in  barracks.  Married  non-com- 
missioned officers  and  soldiers  married 
*^  with  permission  "  are  granted  lodging 
money,  when  separate  rooms  are  not 
araiJable,  at  various  rates  up  to  8s.  a 
week. 


Lodgment — In  gunnery,  the  hollow  or 
cavity  in  the  under  part  of  the  bore, 
where  the  shot  rests  when  rammed  home; 
it  is  formed,  in  smooth-bore  ordnance,  after 
much  firing,  from  the  elastic  force  of  the 
powder  acting  upon  the  upper  sor&ce 
of  the  projectile,  and  forcing  it  down,  so 
as  to  occasion  an  elliptical  indentaticm. 

In  fortification,  the  word  means  an  in- 
trenchment  hastily  thrown  up  on  a  cap- 
tured breach  or  outwork,  in  order  to 
maintain  the  position  against  recaptaret 

Log  Hnts  —  Huts  made  of  logs  of 
wood.  Wherever  trees  are  in  abundancei 
such  as  in  the  American  and  other  forests, 
huts  can  then  be  erected  without  any 
great  expense.  They  last  for  years,  and 
can  be  easily  constructed.  The  '  Soldier's 
Pocket-book  *  gives  a  description  of  how 
huts  should  be  put  together. 

Log  Line,  vide  Line,  Log. 

Logarithm — ^The  logarithm  of  a  nam- 
ber  is  the  power  or  exponent  'of  any 
other  number,  called  the  base,  to  whidi 
the  latter  must  be  raised  to  equal  that 
number.  For  instance,  10  being  the  base, 
the  logarithm  of  100  is  2  (10*X  of  1000 
(10'),  &c. 

Logistics — With  reference  to  military 
science,  is  the  study  of  the  military  re- 
sources of  countries,  which  forms  paot  of 
the  information  gathered  by  the  intelli- 
gence department  (q.  v.)  of  armies. 

Long  Course,  vide  Schools,  Military. 

Long  Light,  6.S.,  vide  Light,  Long  GJS^ 

Longe — ^The  training  ground  for  the 
instruction  of  a  young  horse,  to  render 
him  quiet,  tractable,  and  supple ;  to  give 
him  free  and  proper  use  of  his  limbs,  to 
form  his  paces,  and  to  prepare  him  in  all 
respects  for  the  cavalry  service. 

Longitude — In  geography,  ''signifiei, 
with  reference  to  the  earth,  its  extent 
from  east   to   west,  in  contradistinctiai 
to  its  latitude,  or  extent  from  one  pelf     { 
to  another.     The  longitude  of  a  place  if     j 
its  distance  from  some  given  point  osHed     ' 
the  meridian,  which  is  reckoned  eithfT 
east  or  west.     The  English  reckon  froB 
the  meridian  of  Greenwich.     The  loi^ 
tude  of  a  heavenly  body  is  the  arc  ti 
the  ecliptic  intercepted  between  the  6iaft 
points  of  Aries  and  the  circle  of  latitadi 
passing  through  the  body.     It  is  mse- 
sured  from  west  to  east,  entirely  roud 
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Loophole — ^An  opening  or  small  em- 
brasure, in  military  and  other  buildings, 
for  musketry  fire.  In  field  works,  loop- 
holes are  made  with  sandbags  and  other 
contriYances,  which  are  laid  down  in  all 
works  on  fortification. 

Loot — ^A  term  for  plunder  or  pillage, 
commonly  used  in  India. 

Low  PtOMOre — ^The  term  low  pressure 
was  formerly  applied  to  a  condensing 
engine,  which  was  worked  with  steam  at 
the  pressure  of  the  atmosphere,  or  even 
under,  hence  it  was  called  a  low-pressure 
engine ;  but  this  nature  of  engine  is  as 
often  worked  with  steam  at  a  ])ressure  of 
sereral  atmospheres  as  at  low  pressure ; 
so  that  this  distinctive  name  may  be  said 
to  have  ceased. 

Luhrioatioii  —  The  act  of  applying 
grease,  oil,  or  any  fatty  substance,  to  sur- 
faces which  come  in  contact  with  each 
other.  For  the  composition  used  in  the 
lubrication  of  axle-arms,  vide  Grease. 

Lubrieator,  Cartridge  —  Consists  of 
two  thin  cups  of  tinned  iron  soldered 
together,  containing  a  mixture  of  equal 
parts  of  tallow  and  linseed  oil,  attached 
to  a  wad  of  felt,  backed  by  mill- 
board. This  lubricator  is  inserted  into 
the  cartridge  and  placed  on  the  top  of 
the  powder.  Lubricators  are  used  with 
E.L.  guns  to  cleanse  the  bore  from 
leadings,  and  to  save  the  trouble  and 
delay  of  sponging  the  gun  after  each 
round. 

Lug — ^The  ear  or  loop  formerly  cast 
mi  a  mortar  shell. 

Lvxiette  (French,  lune  =  moon)  —  In 
fortification,  a  work  larger  than  a  redan, 
eoDsisting  of  two  faces  and  two  flanks. 
It  is  much  used  in  field  fortification,  and 
is  sometimes  placed  on  the  capitals  of  the 
works  in  a  permanent  fortiBcation,  in 
adyanoe  of  the  glacis,  to  cover  some 
ground  which  it  is  desirable  to  occupy. 

Late — Chemists'  clay  or  loam.  It  is 
used  in  closing  a  retort  placed  in  a  re- 
ceiver for  the  purpose  of  excluding  the 
tir.  There  is  also  a  mixture  termed  lute 
eompositum  used  for  keeping  the  bungs 
•f  powder  cases  air-tight,  and  on  the 
lid  of  metal-lined  and  metal  cases  to  ex- 
dnde  the  air  as  much  as  possible ;  it  is 
tomposed  of  equal  parts  of  tallow  and 
W-wax. 


military  weapon,  a  club  of 
metal,  used  in  the  early  Anglo-Saxon 
period.  It  continued  to  be  in  use  up  to 
the  middle  of  the  sixteenth  century, 
when  it  was  exchanged  for  the  pistol. 

Nowadays,  as  a  relic  of  olden  times, 
the  mace  is  still  borne  before  magistrates. 
By  the  old  English  writers  it  is  used 
synonymously  with  sceptre. 

Ifft^h^A^^o^t'Oii  "—  A  term  applied  to 
openings  at  the  tops  of  old  castles  and 
fortifications,  through  which  combus- 
tibles, melted  lead,  and  stones,  were 
dropped  on  the  heads  of  the  assailants. 

Kachioonlifl  Galleries — One  of  the 
means  of  defence  for  protecting  the  en- 
trance and  badly  flanked  parts  of  a 
building.  They  are  constructed  over  the 
entrance  of  a  house  or  enclosure,  or  over 
posts  where  an  opening  is  liable  to  be 
effected,  the  floor  being  perforated  to 
enable  the  defenders  to  fire  downwards. 
A  balcony  may  be  converted  into  a 
machicoulis  gallery  by  making  the  front 
and  sides  bullet-proof,  and  forming  open* 
ings  in  the  floor,  so  as  to  enable  a  per- 
pendicular- musketry  fire  to  be  directed 
upon  the  enemy  below.  Special  precau- 
tions must  be  taken  if  the  building  is 
likely  to  be  subjected  to  artillery  fire, 
to  throw  up  earthen  parapets  around 
the  walls.  An  exposed  doorway  may 
also  be  protected  by  a  blindage,  or  row 
of  stout  timbers  touching  each  other  and 
resting  against  the  wall  at  an  angle  of 
about  45°.  Sandbags  or  rammed  earth 
must  be  placed  over  the  timbers.  Other 
means  of  defence  will  also  suggest  them- 
selves to  the  officer  in  command  for 
strengthening  his  position. 

Machine  —  In  a  general  sense,  is  de- 
scribed as  "  anything  that  is  used  to  aug- 
ment  or  to   regulate  moving   forces  or 
powers.    The  term  is  genftTaYV^  T%«»\.Yvt\.^^ 
to  a  certain  class  oi  a^euVA  'wVK*^  ^wswi 
to  hold  a  middle  place  \>%\,^fceii\)ft«i  ««xi^\^ 
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tools  and  the  more  complicated,  called 
engines ;  this  distinction,  however,  has 
not  a  place  in  a  scientific  point  of  view  ; 
all  such  compound  agents  being  really 
machines,  the  parts  of  which  they  are 
composed  being  mechanical  powers.*' 

Maohine,  Boring,  vide  Boring  Machine. 

Xachinery — A  general  term  applied  to 
mechanical  combinations  of  parts  for 
creating  power  or  producing  work,  which 
may  otherwise  be,  more  or  less  perfectly, 
made  with  the  hand.  The  application 
of  this  subject  is  so  universal  and  so 
varied  that  it  will  only  be  possible  in  a 
work  of  this  kind  to  direct  attention  to 
the  great  and  continued  improvement 
taking  place  in  the  mechanical  con- 
trivances of  the  present  day,  which,  with 
the  aid  of  steam,  play  such  a  conspicuous 
part  in  ail  our  military  manufacturing 
establishments. 

Macomber  Onn — A  gun  invented  by  Mr. 
Macomber,  C.E.,  an  American.  The  pecu- 
liarity of  the  gun  consists  in  its  stated 
extraordinary  strength.  It  is  a  breech- 
loader, and  is  provided  with  a  gas-check 
of  Mr.  Macomber's  own  invention,  which 
effectually  prevents  the  escape  of  gas  at 
the  breech. 

In  a  lecture  at  the  United  Service  Insti- 
tution, in  February  1874,  Mr.  Macomber 
gave  a  description  of  his  gun,  and  as  it 
may  be  thought  interesting,  an  extract 
from  his  lecture  is  herewith  given  : — 

**  The  chamber  for  holding  the  powder 
and  the  breech  of  the  gun  are  formed  of 
discs  of  wrought  iron,  composed  of  three 
different  qualites  of  wrought  iron,  the 
softest  forming  the  centre  and  the  hardest 
the  outer  circumference  of  the  disc,  which 
are  thoroughly  welded  together,  leaving 
a  hole  in  the  centre.  After  a  sufficient 
number  of  these  are  prepared  to  form  the 
gun,  they  are  roughly  engine-turned  to 
bring  them  to  a  uniform  thickness.*' 

"  These  discs  are  then  submitted  to  a 
process  of  ^  setting  *  by  steel  punches  (each 
disc  separately),  by  powerful  blows  of  a 
steam-hammer,  beginning  lightly,  and  in- 
creasing gradually  until  the  soft  and 
hard  metal  have  been  forced  (in  a  cold 
state)  from  centre  to  circumference  to  the 
point  of  enlargement  of  the  latter,  which 
commencement  of  enlargement  is  proof 
that  every  portion  of  the  disc  vaill  bear 
its  equal  proportion  of  a  future  strain  or 


concussion  which  it  may  be  subjected  to, 
and  which,  in  the  use  of  gunpowder,  can- 
not exceed  the  test  thus  applied." 

**  After  the  discs  are  set,  they  are  welded 
one  at  a  time  upon  a  mandrel,  by  the  pro- 
cess known  to  smiths  as  'jump  welding.* 
*'  Subsequently,  the  mandrel  upon 
which  the  discs  were  forged  will  be  en* 
tirely  taken  out  by  the  process  of  boring 
the  gun,  leaving  only  the  metal  which 
has  been  subjected  to  the  steam-hammer 
and  punch." 

The  breech  of  the  gun  is  surrounded  with 
steel  rings,  which  are  forced  over  it,  in  a 
cold  state,  by  a  powerful  hydraulic  press. 
The  gas-check,  as  has  been  mentioned 
before,  is  Mr.  Macomber's  own  inven- 
tion. He  uses  Dyer  and  Sons'  friction 
primers,  and  makes  use  of  the  strongest 
powder  and  of  a  fine  grain ;  but  he  states 
that  he  would  have  no  objection  to  use 
gun-cotton.  The  weight  of  the  gun  he 
exhibited  was  12  cwt.,  calibre  1{  inch, 
weight  of  shot  3  lbs.,  initial  velocity 
about  2000  feet  per  second.  The  in- 
ventor states  that  at  an  elevation  of  399 
the  shot  attained  a  range  of  9 J  miles. 

Macrometer  (Greek,  makros,  long; 
metron,  measure) — An  instrument,  the  in- 
vention of  Captain  Poste,  50th  Regiment, 
by  means  of  which  the  ranges  of  distant 
objects  can  be  determined  with  rapidity 
and  accuracy. 

It  consists  of  two  mirrors,  disposed 
somewhat  similarly  to  the  mirrors  of  a 
marine  sextant,  the  observations  being 
taken  much  in  the  same  way.  One  of 
the  mirrors  is  movable,  and  is  fixed  to  an 
arm  on  which  the  several  distances,  from 
20  to  2000  jards,  are  marked.  The  arm 
moves  over  a  peculiar  curve  placed  on  a 
part  of  the  instrument  called  the  **  fim," 
and  indicating  the  distances  answering  to 
any  given  inclination  of  the  mirror.  The 
arm,  moreover,  is  fitted  with  a  slide,  so 
as  to  be  capable  of  being  set  to  any  length 
of  base,  and  this  base  may  either  be 
measured  by  a  chain  or  may  be  paced,  the 
slide  being  set  to  the  line  marked  "  yards" 
or  *^  paces,"  as  the  case  may  be.  The  re- 
sult is  always  given  in  yards.  When  it 
is  required  to  make  an  observation,  two 
I  men  take  up  a  position  so  as  to  form  a 
:  triangle  with  the  object,  the  distance  of 
I.  which  it  is  desired  to  ascertain.  One  of 
\.\i«  Wo  Q^^cfv^t^^X^^  TGAaas  of  an  optical 
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square,  places  himself  so  as  to  be  at  right 
angles  with  the  distant  object  and  the 
second  obseryer,  by  whom  the  macrometer 
is  used. 

From  experiments  made  with  this  in* 
stmment,  the  distance  of  moving  objects 
has  been  ascertained  with  very  great 
accuracy,  and  in  the  case  of  stationary 
objects  the  error  has  been  found  to  be  less 
than  1  per  cent.  The  notation  of  the 
instrument  admits  of  the  units  being 
taken  to  represent  chains  and  links ;  thus 
835  would  be  8  chains  35  links. 

Mad  Staggers — A  cerebral  affection 
with  which  horses  are  sometimes  af- 
fected. There  are  two  different  symptoms 
of  staggers,  the  sleepy  and  mad  staggers. 
The  former  implies  the  dull  stage,  which 
indicates  that  the  brain  is  oppressed  ;  the 
latter  denotes  the  furious  stage,  when  the 
brain  has  become  acutely  inflamed.  Over- 
feeding is  the  origin  of  the  disease. 

Mayhew  gives  the  following  as  the 
treatment  which  should  be  pursued : — 

*'The  best  remedy  when  a  horse  has 
gorged   himself  is    to    keep    him   from 
drinking  and  to  administer  a  quart  of  any 
oil.     Oil  is  preferable  to  the  solution  of 
aloes.     Should  no  amendment  be  detected, 
in  six  hours  repeat  the  dose.     In  another 
six  hours  give  another  dose,  with  twenty 
drops  of  croton  oil  in  it.     When  another 
period   has  elapsed,  should  no  improve- 
ment have  taken  place,  give  thirty  drops 
of  croton  in  another  quart  of  oil.  Should 
none  of  these    drinks    take   effect,   the 
round  must   once    more   be   gone   over. 
However,  on  the    slightest   amendment, 
stop  all  medicine.     The  following  signs 
announce  the  approach  of  mad  staggers. 
The  lid  is  raised,  and  the  eye  assumes  an 
unnatural   brightness.     The  nasal  mem- 
brane reddens,  the  surface  becomes  as  hot 
u  it  was  previously  deficient  in  warmth, 
the  movements   are  quick  and  jerking. 
The  breath  is  no  longer  laborious ;  it  is 
rapid,  sharp,  and  drawn  with  a  kind  of 
panting   action.     The  whole  appearance 
k  altered,  and  the  characteristics  of  ap- 
proaching   frenzy  can    hardly  be   mis- 
taken." 

Magaiiiie — ^This  name  is  given  to  a 
>toie-house  or  small  ai'senal  in  India, 
vkat  Lieutenant  Collen,  R.A.,  in  his 
priM  essay  of  1872  on  arsenals,  would 
daignate    as  a  second-class  arsenal,  as 


possessing  within  it  the  stores,  guns, 
small-arms,  &c.  of  the  army  dependent 
on  it,  and  having  the  means  of  making 
or  repairing  certain  warlike  stores. 

Xagaiine,  Ezpenie,  vide  Expense  Ma- 
gazines. 

Xagaiine,  Main — The  principal  maga- 
zine in  a  work  or  batterv,  in  which  there 
is  more  than  one  magazine. 

Magaiine,  FortaUe,  vide  Portable  Ma- 
gazine. 

Magaiine,  Powder — A  receptacle  for 
the  storage  of  gunpowder.  Powder  is 
stored  in  luirrels,  which  are  placed  in  some 
magazines  in  racks  or  "  bays" ;  in  others 
the  barrels  are  piled  pyramidally  from 
the  floor  upwards,  without  any  sap- 
port  from  racks.  In  powder  magazines 
fitted  with  racks,  one  of  the  racks  should 
be  left  empty  for  the  sake  of  shifting  the 
])Owder,  or  the  barrels  may  be  rolled  in 
their  own  compartments,  which  would 
answer  the  pur])ose.  During  fine  and 
dry  weather,  magazines  may  be  opened 
daily  to  air,  if  necessary,  but  during 
damp  and  wet  weather  they  must  be 
kept  close<l,  until  a  break  in  the  weather 
takes  place,  when  advantage  should  be 
taken  of  a  dry  day,  especially  in  India, 
during  the  monsoon  or  rains,  to  open  them. 

Magazines — Places  of  deposit  for  the 
food  and  munitions  of  an  army  while  on  a 
campaign.  The  organisation  and  posi- 
tion of  such  necessary  depots  form  one  of 
the  most  important  duties  of  the  com- 
mander of  an  army,  and  necessitate  his 
greatest  solicitude  and  care ;  for  when  an 
army  sets  out  from  its  base  of  operations, 
where  the  main  supplies  are  stored,  each 
day*s  march  takes  it  farther  away  from 
them,  and  the  greatest  difficulty  would  be 
found  after  a  certain  time  in  feeding  the 
troops,  were  not  a  system  of  small  maga- 
zines, with  here  and  there  a  main  maga- 
zine, advantageously  established,  say  three 
or  four  days*  march  apart. 

To  keep  these  magazines  filled,  a  safe 
and  guarded  communication  must  be  kept 
up  with  the  main  magazines  in  rear,  upon 
which  the  smaller  ones  are  dependent. 
When  the  country  into  which  the  army 
is  advancing  can  offer  supplies,  advan- 
tage will  of  course  be  taken  to  draw  on 
it,  and  when  this  is  the  case^  the  \Sk»i.^«k- 
zines  for  food  s^iouVd  iio\.  \>%  \\i^«ii\.^ 
upon;  but  as  this  mode  oia\ingi^\^  Ss^^et^ 
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precarious,  no  army  can  be  kept  up  if 
a  system  of  magazines  is  not  carried  out. 

In  the  days  when  armies  subsisted  on 
pillage,  and  soldiers  became  marauders, 
living  on  plunder,  and  seizing,  in  coun- 
tries they  entered,  all  the  means  of  sub- 
sistence they  could  put  their  hands  on, 
magazines  were  not  then  thought  of; 
but  the  organisation  of  armies  in  the 
eighteenth  century  rendered  it  very 
necessary  to  depend  on  them  for  storing 
food. 

The  position  of  such  depots  will  neces- 
sarily become  a  matter  of  primary  import- 
ance for  the  consideration  of  the  general. 
In  these  days  of  railways,  when  the  faci- 
lity in  bringing  up  stores  from  the  rear 
is  so  great,  and  food  can  be  brought  up  in 
abundance,  such  a  means  of  transport 
appears  to  be  the  best,  provided  the  line 
is  guarded  and  not  likely  to  fall  into  the 
hands  of  the  enemy;  there  is  however 
this  danger  that  it  may,  and  this  a  pro- 
vident commander  will  take  into  account. 
Junctions  of  important  lines  of  railway 
form  good  positions  for  the  principal  ma- 
gazines, from  which  the  transport  of  food 
to  the  army  a  few  marches  ahead  can  be 
easily  performed.  Formerly  magazines 
were  generally  echeloned  along  main  lines 
of  communication  at  intervals,  and  if  it 
were  necessary  to  establish  farther  inter- 
mediate depots  to  maintain  communica- 
tion, they  were  classed  according  to  size 
and  importance,  the  largest  being  gener- 
ally in  rear.  Jomini  recommends  that  j 
magazines  should,  when  possible,  be 
formed  on  three  main  lines,  corresponding 
to  centre  and  wings,  to  embrace  more 
country  and  to  facilitate  sui)ply. 

Magazines  are  usually  formed  wherever 
a  break  in  system  of  carriage  occurs,  viz. 
the  point  of  disembarking,  where  sea  I 
transport  ends — always  a  great  depot  at 
all  events ;  also  where  river  transport 
ends  and  land  transport  begins,  or  where  ! 
rail  ends.  I 

Wellington's  despatches  abound  in 
illustrations  of  preparatory  formations  of 
magazines,  and  in  Hamley*s  *  Operations 
of  War,*  it  is  shown  that  the  Archduke 
Charles,  one  of  the  greatest  generals  who 
confronted  Napoleon,  gives  an  illustra- 
tion of  a  system  of  magazines  as  applied 
to  a  supposed  advance  from  Moldau  to 
Wernitz,  and  further  shows  that,  as  an 


army  advances,  its  magazines  are  esta- 
blished  at  principal  points  in  rear,  at  dis- 
tances varying  from  30  to  60  miles,  with 
intermediate  temporary  depots,  and  as  the 
army  converges  towards  the  objective, 
magazines  are  formed  on  a  narrower 
front. 

When  an  army  can  be  fed  by  the  coun- 
try round,  the  magazines  for  food,  as 
before  shown,  are  not  to  be  indented  upon, 
and  care  should  be  taken  that  food 
received  from  the  inhabitants  i&paid  for. 

During  the  Franco-German  war  of 
1870-71,  the  German  array  corps  had 
supply  trains  generally  attached  to  the 
divisions  of  each  corps  ;  these  distributed 
food  to  the  troops — they  carried  4  days' 
rations  for  men.  Then  they  had  a  cer- 
tain number  of  supply  wagons,  contain- 
ing food  for  men  and  horses  for  6  days; 
these  kept  in  rear  of  the  corps,  and  coold 
communicate  with  the  magazines.  When 
travelling  by  rail,  the  troops  were  fed  at 
certain  stations,  or  took  in  their  food  at 
these  stations.  The  whole  management 
of  supply  appears  to  have  been  admirably 
carried  out,  and,  when  so  performed,  it 
considerably  facilitates  operations. 

The  subject  of  the  formation  and  posi- 
tion of  magazines  is  one  of  such  vast  im- 
portance that  military  men  will  do  well 
to  study  the  history  of  past  campaigns, 
when  they  will  observe — to  take  only  one 
example — how  Napoleon,  in  the  wars  of 
the  republic,  was  careful  to  accumolaie 
great  magazines  and  to  keep  his  commu- 
nications open,  notwithstanding  that  his 
troops  helped  themselves  pretty  freely 
oif  the  country  they  invaded;  never- 
theless, no  general  ever  realised  more 
than  he  did  the  necessity  of  having  accu- 
mulated supplies  ready  to  fall  back  npon, 
and  to  keep  his  communication  to  the 
rear  carefully  guarded. 

lllagistral  Line — ^The  trace  or  outline 
of  a  work  as  the  plan  of  its  guiding  or 
magistral  line.  In  field  fortifications, 
this  line  is  the  interior  crest  line.  In 
permanent  fortifications,  it  is  usually  the 
line  of  the  top  of  the  escarp  of  each  work. 

Magneunm  —  A  malleable  ductile 
metal,  of  the  colour  and  brilliancy  of 
silver.  When  ignited  in  dry  air  or  in 
oxygen  gas,  it  bums  with  extraordinary 
brilliancy,  and  is  oxidised  into  magnesia. 
To  i^TQyent  it  ftrom  oxidising,  it  is  pre- 
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pared  with  paraffine.  It  is  used  in  the  the  Spanish  Main,  and  naturalised  in  some 
preparation  of  nu^nesiinn  signal  liglds,  parts  of  India,  where  it  belongs  to  an- 
which  burn  for  one  minute  with  a  very  other  genus,  and  is  decidedly  inferior  to 
brilliant  white  flame.  the  real  mahogany.   The  latter,  however, 

Maglieailim  Light*  vide  Light,  Mag-  has  been  grown  in  the  botanical  Gardens, 
nesium.  Calcutta,  and  ])runounced  very  favour* 

Xagnet — Derives  its  name  from  the  ably  upon,  showing  that  the  true  variety 
city  of  Magnesia,  in  Asia  Minor,  where  it  may  be  grown  in  the  I:last  Indies.  It  is 
was  first  discovered.  It  was  also  called  found  in  some  of  the  Tenasserim  gardens, 
the  loadstone  or  leading  stone,  from  the  where  it  a])ptiars  to  flourish.  Professor 
early  navigators  believing  that  the  magnet  Koyle,  in  his  *  Productive  Resources  of 
pointed  always  to  the  north  pole,  and  that  India,'  states,  "  the  tree  is  now  common 
therefore  by  means  of  it  they  could  tell  in  Northern  as  well  as  Southern  India." 
the  direction  of  their  meridian,  and  thus  Mail  (French,  inaille,  from  Latin 
be  directed  aright  on  their  course.  micul /,  a  hole  or  mesh  of  a  net) — Pri- 

There  are  two  kinds  of  magnets,  natU'  marily  denotes  the  holes  or  meshes  in 
red  and  artificial.  The  former  is  found  a  net.  It  likewise  signifies  a  rouna 
in  different  parts  of  the  world,  and  is  an  iron  ring ;  hence  *^  coat  of  mail,"  a  coat 
oxide  of  iron ;  the  latter  is  for  the  most  of  armour  or  steel  network,  anciently 
part  a  straight  or  bent  bar  of  tempered    worn  for  defence. 

steel  which  has  been  magnetised  by  the  This  word,  as  is  show^n  in  Lieu- 
action  of  other  magnets  or  of  the  gal-  tenant-Colonel  J.  Luard's  ^  Dress  of  the 
vanic  current.  This  nature  of  magnet  British  Soldier,*  is  the  British  word  maW, 
is  used  in  producing  magnetic  needles  for  for  iron.  The  same  author  states  : — **The 
compasses.  A  magnet,  as  is  well  known,  tunic  covered  with  rings,  to  which  the 
has  the  power  of  attracting  iron,  but  word  mail  was  afterwards  applied  by 
is  by  no  means  equal  in  its  })ower  to  the  Norman  French,  was  literally  called 
attract  throughout  its  length ;  for  when  by  the  Saxons  yehrynued  byrn,  ringed 
a  magnet   passes  over  a  bar  of  iron,  it    armour." 

affects  the  two  points  and  not  the  centre, '      Main — Signifies  first  in  size,  rank,  or 
the  magnetic  force  being  stronger  at  each  ,  importance,     it   has   many   useful  com- 
end   as  the  distance  increases  from  the    pounds  attached  to  it,  such  as: — 
middle  of  the  bar.    These  extreme  points, !      Main  body   of  an  army,  the  body   of 
where  the  attractive  power  is  greatest,  |  troops,  other  than  those  forming  the  ad- 
aie   called  the   poles.     They  are   desig-   vanced  or  rear  guard. 
Dated  as  north  pole  and  south  fjole  from        M<iin  guard,  a  body  of  men  generally 
the     following     phenomena,     amongst    of  the  strength  sufllcient  to  guard  a  per- 
others,  exhibited  by  artificial  magnets,  as    son  or  place  from  injury  or  attack.     It 
deicribed  in  Brande  and  Cox's' Dictionary' :' remains  on  duty  24  hours  before  being 
^"  The  point  of  the  needle  which  dips  j  relieved.     Large  forts  or  fortresses  have 
below  the  horizon,  and  points  to  the  west-  ,'  a   main   guard   chosen   from  the  troops 
ward  of  the  meridian,  is  called  the  7wrth  \  garrisoning  them,  under  which  guard  all 
pU$  of  the  needle,  and  the  elevated  one  |  disturbers  of  the  peace,  drunkards,  &c. 
the  south  pole.      When    the   horizontal  |  are  placed,  as  well  as  all  people  who  can- 
needle  is  used,  the  same  terms  apply ; !  not   by  night  give  an  account  of  them- 
the  end  which  varies  westward  being  the  |  selves,  or  who  do  not  know  the  parole. 


north  pole,   and    the   other    the  south 
pole." 

A  Itorseshoe  magnet  is  used  in  testing 
rooms  of  submarine  mining  stations,  for 
toadying  the  deflections  of  galvano- 
iBeters,  and  for  other  purposes.  It  weighs 
^Iba.  13  oz.,  and  will  support  a  weight  of 
^lbs.lOoz. 

Xahogany  (Swietenia  mahogani) — A 
Wood  indigenous  to  the  West  Indies  and 


Main  Magazine,  vide  Magazine,  Main. 

Major — An  officer  next  below  the  rank 
of  a  lieutenant-colonel.  Since  the  re- 
organisation of  the  army,  he  is  a  selected 
man,  and  his  term  of  service  in  this  rank 
is  for  five  years,  after  which,  if  not  re- 
employed, he  is  put  on  half-pay.  This 
does  not  relate  to  majors  of  the  artillery 
and  engineers. 

The  duties  of  a  ma^oT  depeTi<dL  xx^oTi  \i\v^ 
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nature  of  the  service  on  which  he  is  em- 
ployed. In  the  line,  whilst  with  his  regi- 
ment, he  has  to  see  to  the  drill  and  equip- 
ment of  the  men  in  conjunction  with  the 
adjutant.  Being  a  field  officer,  he  is 
mounted  on  all  parades  and  in  action.  In 
the  artillery  and  engineers,  the  rank  of 
major  has  been  recently  reintroduced,  and 
single  batteries  of  artillery  are  now  com- 
manded by  officers  of  this  rank,  instead  of 
by  a  captain,  as  hitherto.  It  was  in  the 
year  1827  that  the  rank  of  major  in  the 
artillery  was  abolished,  its  holders  being 
made  lieutenant-colonels. 

It  appears  that  this  class  of  field  officer 
did  not  exist  in  the  army  until  the 
seventeenth  century. 

Major,  Brigade,  vide  Brigade  Major. 

Major,  Fort,  vide  Fort  Major. 

M^jor-Oeneral — ^The  lowest  grade  of 
general  officers.  His  command  in  peace 
time  in  England  is  that  of  a  district ;  in 
India,  a  division  of  the  army.  A  brigade 
of  the  army  is  properly  a  major-geoeral's 
command.  Thus,  on  service  with  a  large 
army,  a  general  would  command  a  corps 
d*arm€ey  a  lieutenant-general  a  division, 
and  a  major-general  a  brigade. 

Major,  Town,  vide  Town  Major. 

Male  ScreW)  vide  Female  Screw. 

Malingerer — One  who  feigns  illness  to 
avoid  his  work. 

Malleable — Flexible  ;  ductile ;  forge- 
able.  In  metallurgy,  capable  of  being 
spread  out  by  heating  or  by  rolling, 
or  under  the  blows  of  a  hammer,  in 
speaking  of  iron,  it  is  the  term  applied 
tu  wrought  iron. 

Mallenders  —  Described  by  Mayhew 
as  "a  scurfy  eruption  which  some- 
times appears  at  the  back  of  the  knee 
of  H  horse  which,  if  neglected,  will 
degenerate  into  a  troublesome  sore  ending 
in  a  discharge.  It  is  brought  on  gene- 
rally by  carelessness  and  neglect  on  the 
part  of  the  stable  attendant.  For  the 
relief  of  this  disease,  it  is  necessary  to 
pay  scrupulous  attention  to  cleanliness, 
giving  the  animal  tonic  alterative  drinks, 
as  follow: — 
**  Liquor  arscnicalis  . .  . .      1  oz. 

Tincture  of  the  muriate  of  1   ^ , 

>  1*  oz, 
iron        . .  . .  . .  j     " 

Porter  or  stout      ,.  . ,     1  quart. 

Mix  and  give  one  pint  night  and  morning ; 

at  the  same  time  apply  the  following : — 


'*  Animal  glycerine  . .  . .     1  ox. 

Mercurial  ointment  ..     2drt. 

Powdered  camphor  ..     2  drs. 

Spermaceti . .  . .  . .     1  oz. 

thrice  daily,  after  thoroughly  incorpo- 
rating the  ingredients.  If  the  scurf  has 
degenerated  into  a  sore,  treat  after  the 
manner  for  cracked  heels." 

Mallet — A  wooden  hammer.  It  is  used 
for  a  variety  of  purposes  in  the  field, 
such  as  driving  pickets,  tent-pins,  6e. 
The  head  is  made  of  elm,  and  the  helve  ef 
ash.  Mallets  vary  in  size  and  shape,  aad 
are  made  in  India  of  babool  or  soondry 
wood.  Mallets  are  also  very  generally 
used  by  mechanics,  such  as  joiners  and 
carpenters,  coopers,  tinmen,  &c. 

Mallet's  Mortar — A  monster  mortar 
manufactured  some  years  ago  by  Mr. 
Mallet.  It  consisted  at  the  lower  end  of 
a  solid  cast-iron  breech,  abutting  on  whidi 
were  a  series  of  wrought-iron  hoops,  fol- 
lowing each  other  in  succession  up  to  tin 
muzzle ;  these  were  inserted  into  eadi 
other  by  rebates,  and  were  firmly  secured 
by  six  iron  staves,  at  equal  interrali, 
about  its  surface,  extending  longitudi- 
nally the  whole  length  of  the  mortar. 
The  total  weight  of  the  mortar  was  50  teas 
13^  cwt. ;  the  diameter  of  the  shell 
3  feet,  and  its  weight,  when  unfilled, 
26^  cwt.  From  the  experiments  made 
with  this  mortar,  it  appears  that  there 
was  a  tendency  to  separation  betweoi 
the  trunniono  and  the  cascable,  and 
consequently  there  was  reason  to  think 
that  it  could  never  be  employed  on 
service. 

There  is  no  piece  of  ordnance  as  this  in 
the  service,  but  a  model  of  it  may  be 
seen  in  the  Royal  United  Service  Institn- 
tion,  Whitehall. 

Maltese  Cart — A  cart  which  can  be 
used  with  either  single  or  double  draught. 
The  two  side  pieces  of  the  cart  form  the 
shafts,  and,  as  described  in  the  *  Treatise 
on  Military  Carriages,  1874,'  are  '*  bolted 
across  an  axle-tree  bed,  and  connected  also 
by  a.  hind  ear-bed,  splinter-bar,  and  axis 
slats."  The  cart  is  formed  of  wood,  and 
is  adapted  for  man  draught.  Its  weight 
is  under  7  cwt. 

Maltese  Cross — A  cross  worn  by  the 
hospitallers  and  other  orders  of  kaight- 
hood.  It  is  termed  a  croas  of  c^t 
points. 
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'    Xamaliire — Ancient    breast   armour. 
It  consisted  of  one  or  two  round  plates. 

Kamootie — An  Indian  term  for  a  kind 
of  large>sized  hoe,  which  is  used  by  the 
natives  of  India  for  digging,  clearing  ob- 
structions on  the  roads,  &c.  Mamooties 
form  part  of  the  tools  carried  with  a 
nege  train. 

XaiLi  To — ^This  term  is  commonly  used 
in  artillery  to   signify  the  arming  of  a 
battery  with  men,  ready  for  action. 
Xaaaele,  vide  Handcuff. 
Kmege— A  school  for  instruction  in 
honemanship  and  for  training  horses. 

Xft]iliy*s  Lifo-iaYing  Apparatns — ^This 
apparatus  has  been  superseded  by  Boxer's 
life-saving  rocket,  a  12-pr.  (7.  v.). 

Mandrel — The  spindle  which  carries 
the  centre  chuck  of  a  lathe,  and  commu- 
nicates motion  to  the  metal  to  be  turned ; 
in  small  lathes,  it  is  driven  by  a  pulley. 
Mandril — A  tapered  iron  roller,  on 
which  the  first  winding  bar  of  a  coiled 
gun  is  wound  round. 

Manga — An  infectious  disease  which 
attacks  horses  when  neglected.  It  is 
described  as  ^  brought  on  from  want  of 
grooming,  irregular  hours  in  feeding, 
coarse  diet,  and  a  filthy  stable.  It  is  of  the 
first  importance,  therefore,  to  be  particular 
in  the  cleaning  of  the  horse's  skin,  which, 
if  n^lected,  generates  in  it  a  small  in- 
lect,  upon  the  presence  of  which  mange 
depends.  Horses  are  more  subject  to  it  in 
the  winter,  after  putting  on  their  winter 
eoats.  The  cure  for  it  is  as  follows : — 
*'4  parts  of  sweet  oil ; 
1  part  mercurial  ointment; 
1  part  hellebore. 
**  Have  the  horse  shaved,  apply  the 
above,  and  let  it  remain  on  three  days ;  the 
korse  must  then  be  washed  with  soap 
ntil  it  gets  in  a  lather ;  he  must  then  be 
itntted  about  till  he  sweats.  Let  him 
timain  for  three  days,  and  then  apply 
titt  ointment  a  second  time,  and  after 
tiuree  days  he  is  to  be  washed  again  in 
ike  manner  above  detailed ;  the  insects 
tken  should  all  have  been  killed." 

KaniiiBBta— A  public  declaration  by  a 
pover  or  state,  containing  its  reasons  for 
^Bterii^  into  a  wax*.  This  custom  dates 
■•A  to  a  very  early  period,  but  the  for- 

iBalitj    of  a    manifesto  has   been  con- 
^^intbly  relaxed  in  modern  times. 
XuuBayxey    To  (French,  manceuvrer. 


to  drill) — ^To  handle  troops  with  facility ; 
to  move  or  change  the  position  of  soldiers 
on  the  drill-ground. 

ManoBaTres,  Military — ^The  movement 
and  evolution  of  any  large  or  small 
body  of  troops,  or,  in  other  words,  the 
handling  of  a  body  of  men  in  any  posi- 
tion, generally  over  a  large  extent  of 
country.  In  order  to  instruct  generals  in 
tactics,  and  officers  and  men  in  their 
duties  in  the  field,  mimic  warfare  is  car- 
ried on  yearly,  under  the  name  of  military 
manoeuvres,  by  our  own  and  most  con- 
tinental armies.  In  England,  they  are 
known  as  autumn  manoeuvres  or  sununer 
drills. 

The  introduction  of  arms  of  precision 
having  altered  the  formation  of  the  orders 
of  battle,  and  the  formation  of  troops,  ma- 
noeuvres have  been  considerably  modified. 

Mantlets — Musket-proof  shields  of 
iron  or  some  other  material.  They  are 
generally  provided  at  sieges  for  all 
embrasures,  as  a  protection  to  the  gun- 
ners when  working  or  laying  the  guns. 
Mantlets  of  various  kinds  have,  from 
time  to  time,  been  proposed,  either  of 
rope,  timber,  iron,  or  steel,  but  none 
appear  to  be  approved  of,  either  on 
account  of  their  weight  or,  in  the  case 
of  thin  iron  plates,  from  their  not  being 
adapted  for  closing  the  embrasures  of 
guns  liable  to  be  attacked  directly  or  re- 
plied to  by  artillery.  The  efficiency  of 
tarred-rope  mantlets,  which  were  used  at 
Sebastopol,  was  considerable ;  they  were 
found  to  be  more  protective  against 
musketry  fire  than  timber.  Rope  mant- 
lets placed  in  the  embrasures  of  case- 
mates are  said  to  answer  the  purpose  of 
keeping  out  the  smoke  of  the  guns,  which 
in  a  confined  space  like  a  casemate  would 
be  much  felt,  were  it  not  for  some  ar- 
rangement of  this  sort.  Since  the  intro- 
duction of  the  Martini-Henry  rifle,  mant- 
lets of  3-inch  rope  and  of  four  thick- 
nesses offer  no  protection  against  such 
rifles,  though  proof  against  the  Snider 
rifle  at  all  ranges. 

Manual  Ezereise,  vide  Exercise,  Manual. 

Map  (Latin,  mappa,  a  cloth)— A  re- 
presentation on  paper,  on  a  reduced  scale, 
of  some  portion  of  the  globe,  by  means 
of  conventional  signs  and  other  fonxi&. 
Maps  are  of  three  k\iid&,  v\7..  m\Ufcar\) 
plana  or  mapa^  topographical  aiiii  geo^ro- 
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phxcal  maps.     The  two  former  are  those 
used  for  military  purposes. 

Plans  are  the  representation  on  a  large 
scale  —  showing  therefore  more  nume- 
rously the  details — of  a  small  part  of  the 
earth,  such  as  a  town,  building,  fortifi- 
cation, &c.  They  are  generally  drawn 
on  a  scale  of  25  inches  to  a  mile. 

A  topographical  map,  of  which  the 
Ordnance  Suryey  is  a  good  example, 
being  on  a  smaller  scale,  gives  fewer 
details,  but  embraces  a  larger  extent  of 
ground.  It  represents  the  general  aspect 
of  the  ground,  every  object  being  propor- 
tionately reduced  to  the  scale  adopted,  and 
shown  by  distinctive  marks  or  conven- 
tional signs.  Vertical  dimensions,  such 
as  heights,  elevations,  &c.,  being  uneven, 
whilst  the  paper  on  which  they  are  repre- 
sented is  flat,  are  treated  in  a  conventional 
manner,  so  that  such  relief  and  character 
are  given  to  the  map  as  will  represent  the 
inequalities  of  that  part  of  the  ground 
represented  on  paper.  The  scales  (^q.  u.) 
used  for  this  kind  of  map  are  various, 
the  largest  being  that  prepared  for  the 
Kriegsspiel  (6  inches  to  a  mile). 

There  are,  besides,  relief  mapSf  made  of 
plaster  or  wood,  all  the  inequalities  of  the 
earth's  surface  being  modelled  and  exe- 
cuted on  certain  scales.  These  maps  are 
very  useful  for  the  understanding  of 
topographical  ones,  as  they  convey  to  the 
mind  a  correct  idea  of  the  inequalities. 

The  method  of  representing  ground  by 
our  survey  and  topographical  depart- 
ments is  in  four  ways :  1st,  by  contours 
alone  ;  2ndly,  by  vertical  hachures ;  3rdly, 
horizontal  hachures,  and  4thly,  by  a  com- 
bination of  contours  and  horizontal  or 
vertical  hachures, 

A  geographical  map  is  a  general  map  of 
the  world  or  of  a  large  extent  of  country. 

Maraad,  To — ^To  plunder  in  time  of 
war  in  separate  small  bodies,  for  per- 
sonal purposes,  and  not  for  the  general 
wants  of  an  army. 

In  the  armies  of  civilised  nations, 
marauding  and  plundering  are  at  all 
times  promptly  and  rigorously  repressed, 
as  being  considered  disgraceful  to  soldiers. 
For  this  purpose,  in  the  British  service, 
the  provost-marshal  is  vested  by  the 
Articles  of  War  with  exceptional  powers, 
which  go  so  far  as  summary  punishment 
OB  any  soldier  being  detected  in  tYie  act 


of  marauding.  (  Vide  ProYost  Marshal) 
It  is  however  difficult  to  suppress  it  alto* 
gether,  in  countries  that  employ  irre- 
gular troops. 

Maraaden — ^Men  who  go  in  seardi  of 
plunder.  (  Vide  Maraud,  To.) 

Karch — ^The  moving  of  a  body  of 
troops  from  one  place  to  another,  either 
on  a  campaign  or  in  the  usual  relief  hum 
station  to  station.  Troops  nowaday! 
are  usually  conveyed  by  rail,  but  mardi| 
when  there  is  no  railway,  the  number 
of  miles  constituting  the  regular  dailr 
march.  The  average  march  £or  smau 
bodies  of  troops  is  tirom  12  to  15  mUet 
a  day.  Large  bodies,  such  as  corjm 
d*arm^ej  composed  of  30,000  or  40,000 
men,  when  they  have  not  the  adrantige 
of  a  railway,  move  slowly,  and  have  beii 
known  to  accomplish  only  a  mile  or  lest 
an  hour,  depending  on  certain  drcvm* 
stances ;  but  the  length  of  march  for 
such  bodies  of  troops  may  be  put  dowB 
from  5  to  10  miles  per  diem. 

The  slowness  of  march  of  large  bodiei 
of  troops  may  be  judged  of  by  the  follow* 
ing  account  given  inHamley's  'Opera* 
tions  of  War.'  In  1859,  at  the  passage 
of  the  Ticino,  Picard's  brigade  hurried 
up  to  support  the  guard  at  Magenta,  vii* 
from  Novara  to  Ticino,  9  miles,  and  took 
5  hours.  In  1866,  the  Austrian  eighth 
corps,  before  Sadowa,  'took  14  hours  to 
get  over  12  miles,  the  roads  being  bad 
and  encumbered. 

The  above   instance  shows   the  diffi* 
culty  bodies  of  troops,  when  not  aided  by 
railways,  have  of  getting   quickly  over 
the   ground,  except  under  pressing  cir- 
cumstances, such  as  Napoleon's  mardi 
from    the    Channt^    to    the    Rhin^   ia 
1805,  viz.  400  miles  in  25  days.     Ha 
had  with  him  then  seven  corps  d^armA 
Another  and  more  recent  instance  is  tbat> 
of   the    second    German    army,    whiA 
marched,  in  1870,  from  Metz  to  the  Loire^ 
and  averaged  1 2  miles  a  day.     The  ninth 
corps   averaged    13^  miles  for  the  first 
9  days.     In  consequence  of  urgent  orders 
received  at  Troyes,  it  pushed  on  to  Fon- 
tainebleau,  76  miles,  in  4  days. 

The  rate  of  march  ordinarily  ftr 
different  troops  is  as  follows : — In&ntry, 
2f  miles  an  hour;  field  artilltfy* 
3^  miles  an  hour;  horse  artillery  <ff 
ca.valvY,  4  to  5  xxiiles  an  hoar;  but  thiif 
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1I7  apply  to  small  bodies  march- 
spendently.    Practically,  infantry 

0  bodies  can  only  march  at  the 
2  miles  an  hour.  Infantry,  being 
west  marchers,  necessarily  regu- 
i  pace  of  mixed  columns. 

s  computed  that  a  division  of 
f  of  12  battalions,  of  800  men, 
Bg  in  fours,  will  occupy  about 
ards.  Its  artillery  (2  batteries), 
t  wagons,  and  marching  by  divi- 
•ccapies  about  400  yards.  A  divi- 
npkte,  including  the  advanced  and 

1  guard,  will  cover  about  7  miles. 
lody  of  36  battalions,  forming 
i5,000  men,  will  cover  three  times 
iTO  ground,  and  will  take  a  little 
han  three  hours  to  deploy  on  its 

A  division  of  cavalry,  of  24 
ons,  of  48  files,  marching  by  fours, 
cupy  1311  yards.  Its  deployment 
9f  its  wings,  on  a  ground  free  from 
68,  takes  8  minutes  at  a  trot,  and 
ites  on  its  centre. 

following,  taken  from  a  French 
y  manual,  is  the  rule  given  for 

the  time  required  for  a  body 
»pa  to  go  over  a  given  distance. 
ased  upon  the  knowledge  that  in 
I  a  body  of  infantry  marches  8  kilo- 

(about  8749  yards)  in  two  hours, 
at  a  column  of  cavalry,  at  a  walk 
ot  alternately,  gets  over  a  mi/ria- 
about  10,936  yards)  in  1  hour. 
D  be  the  length  of  march ;  d,  the 
:6  traversed  in  1  minute  by  the 
1 ;    ^   the  length  of  the  column ; 

time  given  for  delays  caused  by 
it  passages,   heavy   ground   across 

&c. :   t  =  — ,   i.e.  the  time  taken 
'  d 

left  of  the  column  to  get  over  the 

1  covered  by  the   whole   body    of 

.     T  =  t  +  d'  +   —y   the  time 

d 

■ed. 

£z.  =  D  =  25  kilometres,^ 

d  =  66  metres, 

/  =  1000  metres, 

d'=  90  minutes, 

*  -     66     "  ^^' 
T         IK    I     QA    .     25000 

T  =  la  +  90  +  — ^^  ,  or 


66 
f  879  =  484,  or  8  hours  and  4  min. 


I 


One  of  the  elements  of  cT  is  the  length- 
ening (/*)  of  a  column  in  a  defile ;  it  it 

accounted  for  by  introducing  --•  in  the 

formula. 

Troops  in  England,  ^ch  as  have  to 
march,  generally  start  about  8  A.M.  In 
India,  during  the  hot  weather,  the  march 
is  commenced  between  3  and  4  o'clock 
in  the  morning;  later  in  the  winter, 
especially  if  marching  in  the  North- West 
Provinces. 

The  general  principle  to  be  observed 
in  the  march  of  an  army  is  that  it 
should  march  in  as  many  columns  as 
possible,  and  each  on  the  largest  front ; 
when  possible,  cavalry  and  artillery 
should  march  bv  a  different  road  from 
the  infantry.  In  commencing  a  cam- 
paign or  ordinary  march,  troops  should 
always  begin  with  short  marches  ;  then 
as  they  begin  to  get  into  marching  con- 
dition, the  march  should  be  lengthened. 
Forced  marches  are  only  undertaken 
under  extraordinary  circumstances,  as 
they  cannot  be  sustained  for  more  than 
a  few  days,  that  is,  marches  from  20  to 
25  miles  a  day.  If  prolonged  operations 
are  to  be  carried  on,  no  more  than  10 
miles  a  day,  with  halts,  should  be  reckoned 
on  as  a  continuance. 

The  instructions  for  the  march  of 
bodies  of  troops,  small  or  large,  are  laid 
dowD  in  Sir  G.  Wolseley*s  *  Soldier's 
Pocket-book,'  and  are  fully  given  in  the 
lectures  delivered  at  Sandhurst  on  the 
subject  of  orders  of  march  and  formation 
of  columns,  and  condensed  as  follows : — 

An  army  consists  of  two  portions,  com- 
batant and  non-combatant  (or  train). 
The  first  is  of  primary  importance ;  the 
second  has  to  provide  for  the  wants  of 
the  army,  but  to  keep  out  of  its  way. 

General  Maxims. — Everything  to  be 
arranged  in  column  of  route  in  the  order 
in  which  it  is  likely  to  be  required. 
When  at  a  distance  from  the  enemy, 
ease  and  comfort  of  troops  to  be  mainly 
considered.  When  near  the  enemy,  every- 
thing must  give  way  to  tactical  con- 
siderations. 

Troops    may    march   by    single   regi- 
ments, by  brigades,  divisions,  or  corps. 
By  single  regiments  is  the  leaat  i^W^xxvci^ 
to  men,  but  only  applicable  \i\ipe«ktfe,  o\  aA^ 
a  distance  from  the  enemy.    A.  Te^xckvaX* 
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has  its  own  baggage-train,  but  no  pro- 
vision wagons ;  special  arrangements 
must  be  made  by  contract  for  supplies. 
This  is  usually  done  by  billeting  or 
from  magazines  previously  established 
at  selected  halting-places. 

Marching  by  brigades  is  not  common ; 
it  is  a  little  easier  to  men  than  marching 
by  divisions,  but  entails  breaking  up  of 
control  and  hospitals  (usually  organised 
divisionally),  also  the  separation  of  the 
three  arms. 

Marching  by  divisions  is  most  common, 
and  6000  to  9000  a  convenient  number 
to  march  together;  tactically  complete, 
with  proportions  of  the  three  arms ; 
complete  administratively,  with  con- 
trol, hospitals,  provision  columns,  and 
reserve  ammunition.  (^Vide  Column  of 
March.) 

All  experienced  officers  know  that  the 
strength  of  the  soldier  (that  most  pre- 
cious portion  of  the  capital  of  a  general) 
cannot  be  too  much  economised.  It  is  not 
so  much  the  actual  distance  traversed 
during  the  day,  but  the  waiting  about 
in  heavy  marching  order  before  starting, 
and  constant  checks  on  the  march — sure 
to  take  place  when  the  staff  is  not  up  to 
its  duty — which  exhaust  the  strength, 
depress  the  spirits,  and  wear  out  the 
patience  of  the  soldier. 

Colonel  du  Vernois,  in  his  *  Studies  of 
Troop  Leading,*  remarks  that — 

*'  Special  .attention  must  be  devoted  to 
the  times  for  marching  off;  unnecessary 
excitement,  as  a  rule,  causes  it  to  be  for- 
gotten that  so  large  a  force  as  a  division, 
even  if  divided  into  several  parts,  can- 
not be  set  in  motion  at  once,  and  the 
trooi)s  are  only  tired  by  being  assembled 
too  early.  It  is  impossible  to  estimate 
beforehand  what  hardships  are  in  pro- 
spect for  the  day,  and  therefore  all  the 
greater  precaution  should  be  taken  to 
avoid  unnecessary  fatigue." 

The  term  march  is  also  applied  to  a 
piece  of  music  composed  chiefly  for  mili- 
tary bands,  to  accompany  the  marching 
of  troops,  to  help  them  to  preserve  time 
and  to  act  as  a  preventive  against  fatigue. 
Marches  are  played  on  wind  instruments 
or  by  the  fifes  and  drums,  and  are 
generally  some  simple  popular  air.  Each 
regimeDt  in  the  British  service  has  its 
special  march   for  marching  past\  lYie 


fusiliers   are   allowed  to   play  on  tha^ 
occasion  the  ^  British  Grenadier." 

Mardh,  Column  ot,  vide  Column  tf 
March. 

Harohy  Order  of^  vide  Order  of  Har^ 

March  Fast — ^An  expression  made  nai 
of  when  a  regiment  or  any  larger  body 
of  men  pass  in  review  order  before  iM 
sovereign  or  reviewing  officer.  It  is  nrailly 
performed  in  column  or  quarter-colnmn 
at  quick  march  or  at  the  double,  and  witk 
the  mounted  branch,  when  so  ordered,  aft 
a  quick  trot,  canter,  or  gallop.  In  Rnglaul, 
the  '^  march  past "  of  large  bodies  of  troons 
is  carried  out  after  the  completion  of  tM 
autumn  manoeuvres  or  summer  drills. 

March,  To  —  To  move  in  a  militaij 
manner ;  to  walk  in  step,  and  at  a  cotaii 
pace,  as  practised  by  soldiers,  each  indiri- 
dual  stepping  out  at  the  same  time  aid 
with  the  same  foot.  This  mode  of  mar^ 
ing  distinguishes  a  disciplined  body  tf 
troops  from  a  mere  crowd  of  men.  It  ii 
called  mirchinfj  in  step.  In  a  note  at 
page  41  of  *  Staff  College  Essays,'  by 
Lieutenant  Baring,  R.A.,  he  shows  thil 
marching  in  step,  although  reintrodnflsd 
by  Frederick  into  the  Prussian  army, 
dates  from  a  very  ancient  period.  JJtff 
says  that  the  Romans  marched  **  veloci 
sed  aequo  pede."  It  was  also  practised  il 
the  armies  of  ancient  Greece.  Marshal 
Saxe  first  introduced  it  into  the  Fraiek 
army. 

In  the  British  service,  shw  nuirdk  b  li 
the  rate  of  75  paces,  each  of  30  inchsi, 
in  a  minute;  quick  march^  116  paces,  in 
which  all  evolutions  are  perfonntd; 
dot^lcj  150  running  paces,  with  the  kasii 
raised  high. 

Marines,  Royal — A  body  of  men  ralstd 
for  service  as  soldiers,  either  on  shore  « 
on  board  ship,  and  placed  under  ths 
control  of  the  Board  of  Admiralty.  Ths 
whole  regiment  is  never  afloat,  only  poP* 
tions  of  it,  the  rest  being  stationed  at 
some  of  the  naval  seaport  towns.  The 
royal  marines  were  first  raised  in  ]664| 
and  have  been  considerably  strengtheBid 
since  the  commencement  of  this  centiiyt 
They  rank,  when  acting  with  the  troqn 
of  the  line,  between-  the  49th  and  50tk 
regiments.  The  royal  marines  are  i 
non-purchase  corps,  and  the  oflksf^ 
as  in  the  artillery  and  engineers,  rki 
Yk^  ««Q\oT\tY»    The  corps  now  nosssssva 
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foroe  of  artillery,  consisting  of 
paaiesy  which  is  a  most  effective 
nable  body  of  men.  The  head- 
8  of  the  royal  marine  artillery 
^astney,  near  Portsmonth.  Many 
chief  garrisons  in  the  south  of 
1  have  divisions  of  the  marines 
-ed  in  them,  snch  as  Woolwich, 
m,  Portsmouth,  Plymouth.  The 
h  of  the  corps  amounts  to  14,000 
d  287  officers. 

dag — ^A  punishment  (now  abo- 
which  was  formerly  inflicted  on 
:  sent  to  military  prisons  for  deser- 
ImuL  character.  In  the  former  case 
lier  was  marked  with  a  D  on  the 
satt,  and  in  the  latter  with  B  C. 
rt  of  the  sentence  was  performed — 
nan  was  to  be  handed  over  to  the 
>wers — by  the  trumpet-major  or 
najor,  in  presence  of  the  adjutant 
»  medical  officer,  and  then  entered 
regimental  records, 
kl — ^A  stamp  or  impression.  All 
ment  stores,  packages,  &c.  are 
I  in  such  a  manner  that  either  in 
t  on  service  they  shall  be  easily 
oished;  and  this  is  absolutely 
ry,  considering  the  multifarious 
composing  an  army  equipment, 

bearing  a  -similar  denomination 
pearance,  are  easily  mistaken  one 
other. 

line — A  small  line  used  for  wind- 
tnd  ropes  and  cables. 
line  Spike — ^An  iron  pointed  tool, 
L  splicing  ropes. 

qiiee — An    awning    or    cover    of 

forming  an  officer's  tent ;  a  tent 

ite.     Marquees  are  of  two  kinds, 

'ning  and  sleeping  mirquees:    the 

being    used    as    officers'    mess 

qiiois*  Soalefl — ^The  following  de- 
on  is  given  in  Heather's  *■  Treatise 
Jiematical  Instruments ' : — ^^  These 
ixmsist  of  a  right-angled  triangle, 
ch  the  hypothenuse  or  longest  side 
le  times  the  length  of  the  shortest, 
wo  rectangular  rules.  Either  rule 
tot  long,  and  has,  parallel  to  each 
edges,  two  scales,  one  placed  close 
\  edge,  and  the  other  immediately 
i  this,  the  outer  being  termed  the 
ial  and  the  inner  the  natural  scale. 
Iviaions  upon  the  outer  scale  are 


three  times  the  length  of  those  upon  tho 
inner  scale,  so  as  to  bear  the  same  pro- 
portion to  each  other  that  the  longest 
side  of  the  triangle  bears  to  the  shortest. 
Each  inner  or  natural  scale  is,  in  fact, 
a  simply  divided  scale  of  equal  parts, 
having  the  primary  divisions  numbered 
from  the  left  hand  to  the  right  through- 
out the  whole  extent  of  the  rule.  The 
first  primary  division  on  the  left  hand  is 
subdivided  into  ten  equal  parts,  and  the 
number  of  these  subdivisions  in  an  inch 
is  marked  underneath  the  scale,  and 
gives  it  its  name.  In  the  artificial  scales 
the  zero  point  is  placed  in  the  middle 
of  the  edge  of  the  rule,  and  the  primary 
divisions  are  numbered  both  ways  from 
this  point  to  the  two  ends  of  the  rule, 
and  are  every  one  subdivided  into  ten 
equal  parts,  each  of  which  is  consequently 
three  times  the  length  of  a  subdivision 
of  the  corresponding  natural  scale." 

Married  Soil — A  register  kept  in  each  ' 
regiment,  troop,  battery,  or  establish- 
ment, in  which  are  inserted  the  names  of 
all  non-commissioned  officers  and  soldiers 
who  are  married  with  permission.  All 
non-commissioned  officers  holding  the 
rank  of  staff  sergeants  of  certain  grades 
are  permitted  to  marry,  and  also  ser- 
geants of  troops,  batteries,  or  companies, 
&c.,  in  a  certain  proportion,  as  laid 
down  in  the  regulations.  Of  the  rank 
and  file,  7  per  cent,  in  England  and 
10  per  cent,  in  India  are  allowed  to 
marry,  and  are  entered  on  the  married 
roll ;  these  numbers  are  calculated  upon 
the  establishment  of  the  corps,  except 
in  the  royal  artillery,  in  which  the  cal- 
culation is  made  upon  the  establishment 
of  each  battery.  No  non-commissioned 
officer  or  soldier  is  entitled  to  have  his 
name  placed  on  the  married  roll  without 
having  obtained  the  consent  of  his  com- 
manding officer  before  marriage.  In  the 
case  of  a  soldier  below  the  rank  of  ser- 
geant wishing  to  marry,  he  must  have 
completed  7  years'  service  and  be  in  pos- 
session of  at  least  one  G.C.  badge.  If  he 
has  a  balance  in  the  savings-bank  of  £5 
or  upwards,  it  will  be  considered  a  desir- 
able qualification.  The  fact  of  the  name 
of  a  non-commissioned  officer  or  soldier 
appearing  on  the  married  roU  eTi%v>x^% 
him.  and  his  family  c^YtaViL  "^tyvW^^)^^ 
which  are  not  accorded  to  jneii  tq»xtY^^u% 
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without  the  consent  of  their  command- 
ing officer. 

Marroons  —  Decorations  for  rockets. 
They  are  cnhes  filled  with  grained  powder, 
and  enveloped  with  two  or  three  layers 
of  strong  twine  or  marline ;  to  give  them 
more  consistency,  they  are  dipped  in  kit ; 
they  are  primed  hy  punching  a  small  hole 
in  one  corner  and  inserting  quick-match. 

Marsh — Low  boggy  land  usually  or 
generally  covered  with  water.  In  recon- 
noissance  (7.  v,)  such  should  be  shown  and 
described;  as  in  the  march  of  an  army 
such  an  obstacle,  if  of  any  extent,  might 
prove  very  inconvenient,  necessitating  the 
change  of  direction  of  the  march,  as 
marshes,  particularly  if  wet  and  miry 
and  of  the  nature  of  quicksand,  could 
not  be  crossed  like  rivers. 

Marshal  —  This  term  was  originally 
applied  to  an  officer  in  charge  of  horses, 
being  derived  from  the  old  German  mahre, 
'  a  horse,  and  schalp,  a  servant. 

Marshal,  Field,  vide  Field  Marshal. 

Martel  de  For  —  An  offensive  weapon 
in  use  at  the  beginning  of  the  thirteenth 
century.  It  was  in  the  shape  of  a  pointed 
hammer  or  small  pickaxe.  It  is  stated  to 
have  made  sad  havoc  in  mail  or  armour, 
and  left  fatal  openings  for  the  passage  of 
the  sword  or  lance. 

Martello  Towers — ^The  name  given  to 
the  circular  towers  erected  at  the  com- 
mencement of  the  present  century  on 
different  parts  of  our  coast,  especially 
Kent  and  Sussex,  at  intervals  of  about 
a  quarter  of  a  mile.  They  were  built  to 
ward  off  the  meditated  invasion  of  Napo- 
leon. Most  of  them  have  since  been  dis- 
mantled, and  the  armaments  of  others 
removed.  The  name  is  stated  to  be  de- 
rived from  a  fort  in  Martello  Bay,  Corsica, 
which  was  captured  by  the  British  in 
1794.  The  towers  that  have  not  been 
destroyed  are  garrisoned  by  either  coast- 
guard men  or  old  master  gunners. 

Martial  Law — ^According  to  the  Duke 
of  Wellington,  is  neither  more  nor  less 
than  the  will  of  the  general  that  com- 
mands the  army.  In  fact,  martial  law 
means  no  law  at  all ;  therefore  the  gene- 
ral who  declares  it,  and  commands  that 
it  shall  be  carried  into  execution,  is  bound 
to  lay  down  the  rules,  regulations,  and 
limits,  according  to  which  his  will  is  to 
be  carried  out. 


The  effect  of  a  proclamation  of  martial 
law  in  a  district  of  Eogland  is  a  notice 
to  the  inhabitants,  that  the  ezecntiTB 
government  has  taken  npoa  its^f,  in  con- 
sequence of  the  disturbed  state  brought 
about  either  by  acts  of  rebellion  or  some 
other  seditious  rising,  the  responsibilitr 
of  superseding  the  jurisdiction  of  «U 
the  ordinary  tribunals  for  the  protectioB 
of  life,  person,  and  property,  and  kas 
authorised  the  military  authorities  to  do 
whatever  they  think  expedient  ibr  the 
public  safety.  It  would  be  an  extarsBe 
measure  to  resort  to  martial  law,  sad 
then  only  in  case  of  great  danger  sad 
necessity. 

Martinet — ^A  term  applied  to  a  strict 
disciplinarian.  It  is  snpppsed  to  hsTe 
taken  its  origin  from  an  adjutant  of  that 
name,  who  was  in  high  repute  in  tbs 
French  army  as  a  drill  officer  during  tkt 
reign  of  Louis  XIV. 

Martingale — ^A  thong  of  leather,  fio* 
tened  at  the  end  of  the  girth  under  tkt 
belly  of  a  horse,  and  at  the  other  end  to 
the  musral,  to  keep  him  from  rearing. 

Martini-Henry  Bifle — A  rifle  lately 
introduced  into  the  British  army,  sad 
which  has  superseded  the  Snider-liinfield, 
the  arm  hitherto  of  the  service.  The 
weapon  may  be  termed  a  compound  one, 
as  the  barrel  is  the  invention  of  Mr. 
Henry  and  the  breech  arrangement  that 
of  Mr.  Martini. 

The  following  explanation  of  the  form 
of  rifling,  and  the  particulars  as  to  the 
breech  mechanism  of  this  new  weapon,  is 
taken  from  Captain  Majendie's  lecture  (Ml 
this  arm  :— 

**The  Henry  rifling  is  a  polygcasl 
system  of  nine  or  seven  sides,  the  latter 
having  been  adopted  in  the  new  arm. 
The  angles  are  broken  bj  ribs,  wkick 
create  re-entering  angles,  the  interibing 
circle  tangential  to  the  ribs  being  de- 
scribed with  the  same  radius  as  t£t  in* 
scribing  circle  tangent  to  the  plane  sides. 
The  twist  is  1  in  22,  uniform. 

'*  The  breech  mechanism  consists  briefly 
of  a  swinging  block  hinged  upon  a  pin 
passing  through  its  rear  end,  the  reeoil 
being  taken  by  the  shoe.  The  cartridge 
(Boxer's)  is  exploded  by  a  direct-aotiag 
piston,  which  is  driven  by  the  action  of  a 
strong  spiral  spring  within  the  brseeb- ' 
\\AqOl.   *Y^«  \A^ck  ia  mored  by  meaas  of 
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A  lever  to  the  rear  of  the  trigger-guard. 
The  motion  of  pushing  the  lever  forward 
depresses  the  hlock,  compresses  the  spring, 
and  rejects  the  empty  cartiidge  case. 
When  the  lever  is  drawn  hack,  the  block 
is  raised  and  the  breech  closed,  the  arm 
remaining  cocked.  If  desired,  the  safety 
bolt  can  now  be  employed  to  secure  the 
gun  from  going  off.  There  is  also  an 
Indicator  at  the  side  to  show  if  the  arm 
is  cocked  or  not." 

The  cartridge  is  on  the  central-fire 
system  ;  the  bullet  is  Mr.  Henry's.  The 
weight  is  480  grains.  Weight  of  powder, 
85  grains.*  Maximum  diameter  equal 
to  that  of  the  bore,  0*45  inch. 

As  regards  rapidity,  a  rate  of  firing, 
without  aiming,  of  25  rounds  a  minute 
has  been  obtained ;  15  rounds  being  ob- 
tained under  the  same  conditions  with 
the  Snider-Enfield. 

This  rifle,  as  now  issued  to  the  British 
army,  is  described  ^  follows  in  the  *  List 
of  Changes  in  War  Materiel  *: — 

"  The  Martini-Henry  rifle  is  a  breech- 
loading  arm  on  the  falling  block  system. 
*^  The  action  consists  of^ — 

Body,  Trigger-spring, 

Block,  Tumbler, 

Main-spring,      Tumbler-rest, 
Striker,  Trigger-guard, 

Stop-nut,  Extractor, 

Lever,  and 

Trigger,  Indicator, 

with  the  corresponding  screws  and  pins. 

**  The  barrel  is  made  of  steel,  bored  to 
a  mean  diameter  of  0*45  inch,  which  is 
obtained  by  allowing  a  0'449-inch  plug 
to  mn,  and  a  0*45 1-inch  plug  to  re- 
ject. 

**  The  bore  is  slightly  enlarged  towards 
the  breech,  so  that  a  0*45 1-inch  plug 
will  ran  down  4  inches  from  the  breech, 
and  a  0*45-inch  plug  8  inches.  The  re- 
mainder of  the  bore  is  cylindricul. 

**  The  barrel  is  rifled  with  7  grooves, 
0*03  inch  of  the  original  bore  being  left 
between  adjacent  grooves  as  lands. 

'*The  depth  of  the  rifling  is  progressive 

from  the  breech  for  11  inches,  after  which 

U  is  the  same  throughout.     The  pitch  of 

lifling  is  one  turn  in  22  inches, 

^^Tlie  barrel  is  chambered  to  receive 


*  This  weight  of  powder  and  bullet  has  been 
Viioeed,  and  without  disparagement  to  the  gockl 
■^■Miog  of  tbs  was/wo. 


the  cartridge,  and  the  chamber  is  coned 
'018  inch  to  facilitate  extraction. 

"  The   stock    is  in  two  parts — *  butt  * 

and  '  fore  end/     The  butts  are  of  two 

.  lengths — viz.  14  inches  and  14*5  inches. 

I      *'  The  rifle  is    sighted  to  1400  yards. 

Weight  —  of  barrel,  3  lbs.  6  oz. ;  of  rifle 

(without  bayonet),  about  8  lbs.   12  oz. 

'  Length  —  of  barrel,  2   feet  9*22  inches; 

'  of  rifle  (without    bayonet),   short  butt, 

4  feet  1  inch ;  long  butt,  4  feet  1  ^  inch. 

'*  The  bayonet  is  simply  the  pattern 
'53  bayonet  altered  in  the  socket  so  as 
to  fit  the  barrel  of  the  Martini-Henry 
rifle."    (  Vide  Appendix  F.) 

Martin's  Shell — An  incendiary  shell, 
now  obsolete. 

Mask — In  fortification,  a  casemated 
redoubt,  one  or  two  stories  high  and 
12  yards  wide  at  the  capital,  which 
is  sometimes  added  in  front  .of  the 
caponier;  a  ditch,  10  yards  wide,  may 
be  formed  in  front  anil  rear  of  it.  Its 
salients  being  made  circular  and  loop- 
holed,  a  close  and  powerful  fire  can  be 
brought  to  bear  upon  the  enemy  if  he 
succeeds  in  establishing  himself  in  the 
ravelin.  The  name  mask  is  given  to  this 
redoubt,  as  it  acts  as  an  efficient  mask  or 
counter-guard  to  the  caponier. 

Masked — This  term  is  applied  to  bat- 
teries that  are  hidden  or  concealed  fur 
the  purpose  of  opening  upon  the  enemy 
unawares. 

Mass  —  The  mass  of  a  body,  or  the 
quantity  of  matter  of  which  it  consists, 
is  the  collection  of  atoms  or  molecules 
which,  composes  it.  These  atoms  or  mole- 
cules, not  being  in  actual  contact,  are 
capable  of  compression  and  being  forced 
into  less  dimensions,  and  a  bodv  is  either 
termed  porous  or  dense  according  to  the 
closeness  or  otherwise  of  the  atoms  that 
form  the  mass ;  thus  wood  is  said  to  be 
porous,  a  cannon-shot  dense. 

The  mass  of  a  body  is  the  quotient  of 
its  weight  divided  by^:  thus  w=.m^ 
where  w  —  weight,  m  =  mass. 

Massing  Onns— The  best  mode  of  suc- 
cessfully silencing  the  enemy's  artillery, 
or  of  destroying  some  special  position  of 
his,  is  by  means  of  a  number  of  guns 
brought  to  bear  on  that  point.  This 
system  was  first  introduced  b^  Kw^cA^ovk. 
at  the  battles  of  VCagYaxci,  1^%  "Wq^-^r^., 
and  Lutzen,  and  &u\)se(\\x«uW^  V7^&  em* 
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ployed  with  great  effect  by  the  Germans 
during  the  war  of  1870-71. 

In  the  concentration  of  artillery  in 
action  it  is  not  necessary — ^as  shown  in 
*  Short  Notes  on  Field  Batteries* — that 
all  the  guns  should  be  formed  up  into  one 
gigantic  battery.  With  pieces  command- 
ing a  range  of  3000  yards,  a  hundred  guns 
might  generally  direct  their  fire  on  to 
one  spot,  without  being  crowded  together, 
and  it  is  hardly  likely  so  many  guns  would 
be  required  to  concentrate  their  fire.  It 
is  further  shown  that  it  is  important  in 
massing  guns,  especially  under  the  fire 
of  an  enemy,  that  the  guns  should  come 
into  action  as  nearly  simultaneously  as 
possible ;  otherwise  each  battery  may  be 
crushed  in  its  turn  as  it  comes  up,  from 
the  enemy  having  got  the  exact  range  of 
the  battery  which  first  got  into  posi- 
tion. 

Master-General  of  the  Ordnanoe — An 
officer  formerly  at  the  head  of  the  board 
of  ordnance.  Before  the  present  regi- 
mental organisation  of  the  artillery,  all 
details  of  the  regiment  came  under 
the  care  and  superintendence  of  the 
master-general.  It  is  stated  in  the  ^  His- 
tory of  the  Royal  Artillery,*  by  Captain 
Duncan,  that  the  position  of  master-gene- 
ral was  introduced  into  the  army  as  early 
as  1483 ;  at  all  events,  that  seems  to  be 
the  earliest  date  that  the  name  of  such  a 
functionary  can  be  traced.  This  officer 
was  at  the  head  of  the  board  of  ordnance, 
to  which  most  important  duties  were  as- 
signed ;  and  if  any  one,  as  Captain  Duncan 
observes,  would  wish  to  learn  what  the 
master-general  had  to  do  in  the  seven- 
teenth century,  let  him  go  to  the  Tower 
and  examine  the  correspondence  of  Lord 
Dartmouth,  the  faithful  friend  aud  ser- 
vant of  Charles  II.,  a  professional  artil- 
leryman, and  James  II.,  a  skilled  master- 
general  to  the  last. 

The  last  master-general  of  the  ordnance 
was  Lord  Raglan,  who  died  while  in  com- 
mand of  the  British  army  in  the  Crimea. 

Master  Chmner — Formerly  an  ancient 
office  under  the  crown,  as  far  back  as  the 
reign  of  Henry  VIll.  The  appointment 
is  now  filled  by  pensioned  sergeants  of 
artillery.  A  master  gunner,  as  under- 
stood nowadays,  is  a  warrant  officer  se- 
lected  from  the  non-commissioned  officers 
of  artillery,  whose  duty  is  to  take  cYiargft 


of  gunsy  ammunition,  stores,  &c.  in  a  fort^ 
ress. 

The  coast  brigade  is  composed  of  master 
gunners  (pensioners),  and  there  are  3 
classes,  1st,  2nd,  and  3rd,  containing 
16,  26,  and  83  respectively. 

Master  Tailor  —  A  competent  tailor, 
attached  to  each  regiment,  who  has  been, 
if  a  soldier,  pronounced  by  a  board  of 
sergeant  master  tailors  to  be  efficient  and 
well  up  to  his  work,  or  who  has  been 
instructed  in  the  art  of  tailoring  at  the 
Government  Clothing  Establishment,  Pirn- 
lico.  A  civilian  tailor  may  volunteer  for 
the  situation ;  and  if  so,  he  will  have  to 
pass  an  examination  at  the  Royal  Army 
Clothing  Depot,  and  be  enlisted  ai  a 
sergeant  master  tailor. 

Mastio  —  A  resinous  substance  which 
exudes  in  the  form  of  tears  from  the 
PistacUi  leniiscus.  It  is  a  valuable  in- 
gredient in  varnish,  and  dissolves  either 
in  spirits  of  wine  or  oil  of  turpen- 
tine without  the  aid  of  heat.  To  form 
the  varnish,  take  3  lbs.  of  mastio  to  a 
gallon  of  oil  of  turpentine,  strain  it  after 
agitation,  pour  it  into  a  bottle  loosely 
corked,  and  expose  it  to  the  sun  and 
air  for  a  few  weeks.  This  makes  a  good 
varnish  for  painting.  What  is  termed 
Indian  mastic  is  composed  of  lime  (made 
from  shells),  oil,  and  pitch,  and  is  naed 
in  India  for  paying  ships*  bottoms. 

Matdh  —  The   name  given   to   a  ma- 
terial,  such  as  cotton,  hemp,  tow,  ltd 
which  is  rendered  combustible  by  being 
dipped  or  soaked  in  some  ignitible  eola- 
tion.    There    are   two   kinds  of  match 
familiar  to  the  artilleryman,  quich^maidk 
and  sloic-match.     Quick-match  is  made  of 
different-sized   threads — ^viz.   four-,  «li- 
and  ten-thread — soaked  in  a  8olati<m  of 
gunpowder,  mixed  with  gum  arable  and 
water  in  a  boiling   state,   and   of  such 
consistency  that  the  thread  shall  be  tho- 
roughly coated  with  it ;  it  is  then  wound 
on    reels,  and    gunpowder  sifted   on  it. 
If   it   be  stiff,   and  has  the  coating  of 
powder   perfect  over  the   snrface,   it  it 
serviceable.     If  it  has   been   bruised  or 
twisted,  and  the  coating  of  powder  rt- 
moved,  it  is  unserviceable.    It  is  largely 
used  for  priming  fuzes,  &c 

Slow-match  is  made  of  slightly  twisted 

hempen  rope,  soaked  in  lime-water  and 

\  «^a\\,^«\.T«,«txv<i  \.VwvcLdriAd^or  it  can  be  pm* 
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pared  by  washing  the  hemp  in  a  lye  of 
water  and  wood-ashes.  It  burns  at  the 
rate  of  one  yard  in  eight  hours.  It  is 
used  for  lighting  portfires,  &c. 

Katohlook — The  name  formerly  given 
to  a  small-arm  or  musket.  The  earliest 
muslcets  were  fired  by  means  of  a  piece 
of  slow-match  applied  by  the  hand  to 
the  touch-hole.  An  improvement  on  this 
mode  of  ignition  was  made  at  the  end 
of  the  fourteenth  century  by  a  lock 
being  attached  to  the  musket  which  held 
the  match,  and,  by  pressure  applied  to  the 
trigger  of  the  lock,  it  brought  the  ligjited 
match  down  on  the  powder-pan  and  thus 
ignited  the  priming  powder.  This  mode 
of  ignition  caused  the  musket  to  be  called 
the  matchlock, 

Katezial  —  In  this  term  is  compre- 
hended the  stores,  &c.  used  in  the  seve- 
^  ral  departments  of  the  army  in  the 
manufacture  of  articles  for  warlike  and 
other  purposes.  Under  the  head  of  Tim- 
ber is  shown  the  wood  formerly  used, 
and  where  produced,  in  the  manufacture 
of  our  O.P.  Indian  gun  carriages. 

Materiel  (French  =  material  of  war) — 
One  of  the  great  subdivisions  of  an  army, 
the  personnel  being  the  other.  The  mi- 
t^riel  comprises  all  instruments,  weapons, 
machines,  or  engines  of  war,  designed 
for  the  protection  of  the  army,  as  well 
t8  the  provisions  required  for  the  preser- 
Tation  of  life;  and,  generally,  all  the 
baggage,  equipments,  and  stores  indis- 
pensably necessary  to  keep  an  army  in 
efficient  condition  come  under  this  term. 

Mathanatiefl — ^A  science  which  teaches 
to  number  and  measure  whatever  is 
eapable  of  it,  comprised  under  lines, 
numbers,  superficies,  or  solids. 

IbtrOBS — A  name  foi*merly  given  to 
an  artilleryman.     In  the  early  organisa- 
tion of  the  British  artillery,  there  were 
only  two  trained  artillerymen  per  gun  ; 
they  consisted  of  a  gunner  and  his  mate 
or  inatross.     It  was   in   the  year   1783 
that  the  term  gunner  was  substituted  for 
that  of  mntross.     It  would  appear  from 
this  that  the  mate,  or  matross,  was  in 
&6t  a  gunner.     Another  explanation  of 
the  word  is  as  follows :    a  man   whose 

Intsiness  it  is  to  be  in  the  train  of  artillery 

^*xt  the  gunners  to  assist  them  in  load- 

^  firing,  and  sponging  the  guns.  . 

.  Viktor-— Every thi/i^  which  has  weight  ' 


is  called  matter,  and  a  body  is  a  portion 
of  matter  limited  in  every  direction.  The 
quantity  of  matter  in  a  body  is  called  its 
masSj  and  is  measured  by  its  weight. 

Maul — A  heavy  wooden  hammer  simi- 
lar to  a  mallet.  It  is  used  for  driving 
anything  with  force,  and  is  in  very  gene- 
ral use  in  the  field.  The  head  is  made 
of  hard  wood,  iron-bound,  and  rounded  at 
each  end.     The  weight  is  nearly  12  lbs. 

Mannd — ^An  Indian  weight  of  40  seers, 
or  3200  tolahs.  It  is  also  equal  to 
100  lbs.  troy  or  821}  lbs.  avoirdupois. 
This  is  termed  the  bazaar  maund.  In 
commerce,  however,  the  factory  as  well 
as  the  bazaar  maund  is  used ;  the  former 
is  equal  to  74-  lbs.  lOJ  oz.  avoirdupois. 

Maneer  Bifle — A  breech-loading  rifle, 
the  invention  of  Herr  Mauser,  with  which 
the  whole  army  of  Germany,  except 
the  contiugent  of  Bavaria,  is  armed. 

Five  patterns  of  this  arm,  built  on 
the  same  system,  have  been  adopted  by 
the  German  authorities,  viz.  the  infantry 
rifle,  the  Jdjer  rifle  with  double  trigger, 
the  pioneer  rifle,  the  cavalry  carbine, 
and  the  wall  gun. 

The  infantry  rifle  is  an  arme  a  terroUy 
firing  a  metullic  cartridge,  and  arranged 
for  central  fire.  The  barrel  is  of  puddled 
steel,  with  a  calibre  0*43  inch ;  its  lehgth 
is  2*78  feet,  and  that  of  the  rifled  part 
2*55  feet.  The  whole  length  of  the  rifle 
is  4*16  feet;  with  sword-bayonet,  5*70 
feet. 

Its  weight  is  10*5  lbs. ;  with  sword- 
bayonet,  11-22  lbs. 

There  are  4  circular  grooves,  with  a 
depth  of  0*158  inch;  the  twist  is  0*021 
inch. 

The  weight  of  cartridge  is  648*159 
grains;  that  of  the  powder-charge,  77*162 
grains,  and  of  the  bullet,  385*809  grains. 

The  cavalry  carbine,  adopted  to  replace 
the  Chassepot,  with  which  the  German 
cavalry  was  ai-med  after  the  war  of 
1870-71,  is  very  similar  in  size  to  the 
latter.  Its  lever  is  bent  on  the  side,  so 
as  not  to  impede  the  movements  of  the 
horseman.  Its  cartridge  is  the  same  as 
that  of  the  infantry  rifle.  (Kicte  Ap- 
pendix F.) 

Mazimum  Bange — In  gunnery,   ex- 
presses the  extreme  range  of  a  ^ro^^cA.^'^ 
either  in  va^Mo  or  in  tYve  a.\T.    \a.  \Xi^ 
former  (were  it  poss\b\e),  ^\\i\v  «.  ^v\«i 
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Meolianics — ^That  branch  of  mathe- 
matics which  treats  of  motion,  and  deve- 
lops the  effects  of  powers  or  moving 
forces,  so  far  as  they  are  applied  to 
engines. 

Medaille  Militaire — A  French  military 
medal,  instituted  by  Napoleon  III.  It 
is  conferred  principally  on  privates  and 
non-commissioned  officers  for  gallantry 
in  the  field,  and  carries  with  it  a  pen- 
sion of  £5  a  year.  The  medaille  mili- 
taire is,  however,  also  conferred  on  field- 
marshals  and  generals  when  they  have 
attained  to  the  highest  rank  of  military 
honours,  that  of  Grand-Croix  of  the 
Legion  of  Honour.  It  exhibits  the 
effigy  of  the  founder,  surmounted  by  an 
eagle,  and  is  attached  to  a  yellow  ribbon 
with  a  green  border.  It  was,  after  the 
Crimean  War,  bestowed,  to  a  large  extent, 
on  British  soldiers. 

Medal  (French,  medaille) — A  piece  of 
metal  in  the  form  of  a  coin,  not  issued 
or  circulated  as  money,  but  stamped  with 
a  figure  or  device  to  preserve  the  portrait 
of  some  eminent  person,  or  the  memory  of 
some  illustrious  action  or  event.  Milt' 
tary  medils  are  generally  made  of  silver, 
sometimes  of  bronze,  manufactured  out  of 
the  bronze  guns  taken  in  battle.  Medals 
are  either  circular  or  star-shape  ;  in  the 
latter  form  is  the  Maharajpore  metal.  In 
the  former  is  stamped  on  one  side  the 
effigy  of  the  sovereign,  and  on  the  other 
some  warlike  design.  They  are  granted 
by  the  sovereign  to  officers  and  men 
after  the  conclusion  of  a  campaign,  to 
commemorate  the  part  each  soldier  has 
taken  in  it.  They  are  attached  to 
certain  coloured  ribbons,  and  are  worn 
on  the  left  breast.  In  addition  to  those 
given  for  war,  medals  are  given  to  sol- 
diers for  good  service.  Humane  medils 
for  saving  life  are  also  given  by  the 
Humane  Society  to  officers  and  soldiers, 
who  may  wear  them  with  her  Majesty's 
permission  ;  they  are  worn  on  the  right 
breast.  No  foreign  medal  is  allowed  to 
be  worn  without  her  Majesty's  sanction. 
(  Vide  Appendix  L.) 

Medical  Department — One  of  the  civil 
departments  of  the  British  army,  to 
which  are  assigned  all  matters  relating 
to  army  hygiene,  care  of  sick  and 
wounded,  hospitals,  and  ambulances. 
It  13  shown  from  the  reports  of  d\£- 


ferent  commissions  extending  back  to 
the  Crimean  War  that  the  above  sub- 
jects have  engrossed  the  attention  of  the 
country,  and  great  improvements  have 
been  effected  in  this  branch  of  the  mili> 
tary  service,  especially  within  the  last 
few  years.  Doubtless  the  progress  of 
medical  science  has  had  much  to  do  in 
carrying  out  all  recent  improvements, 
combined  with  the  desire  to  prolong  the 
valuable  life  of  the  soldier.  Indepen- 
dent of  the  humanity  of  the  cause, 
economy  in  the  saving  of  life  demanded 
that  every  effort  should  be  made  to  pre- 
serve the  sick  and  wounded,  and  this  led 
to  the  intimate  study  of  sanitary  mea- 
sures (a  branch  of  the  medical  depart- 
ment) to  preserve  the  health  of  the 
soldier,  whether  in  time  of  peace  or 
war. 

It  is  gathered  from  the  reports  of  the 
commissioners  on  the  sanitary  condition 
of  the  army  in  1858  that  the  percen- 
tage of  deaths  in  the  foot  guanis  was 
nearly  as  3  to  1  of  the  civil  population, 
and  in  the  rest  of  the  army  as  1^  and  2}  to 
1,  the  cavalry  being  the  most  favour8l>le. 
Various  causes  were  attributed  by  the 
commission  to  account  for  this  mor- 
tality; the  most  important  being  de- 
fective barrack  accommodation,  which 
included  crowding,  want  of  ventilation, 
and  bad  sewerage.  This  led  to  certaia 
improvements,  viz.  increased  space  oi 
air  for  the  soldier  to  breathe  in,  and 
improved  ventilation,  drainage,  &c. ;  be- 
sides adding  comforts,  such  as  improved 
cooking,  recreation  rooms,  libraries,  &c^ 
and  causing  certain  alterations  in  the 
soldier's  dress.  Such  then  were  some 
of  the  improvements  made  towards  aiw 
resting  disease  and  death  in  the  soldier's 
daily  life. 

In  the  field,  even  more  than  in  bar- 
racks, the  want  of  proper  sanitary 
measures  was  clearly  shown  in  the  per- 
centage of  deaths,  which  occurred  at 
one  time  in  the  Crimea,  when  the  rate 
of  mortality  was  something  appallii^; 
but  when  proper  sanitary  measures  were 
adopted  in  May  1856,  sickness  was  re- 
duced to  a  very  low  rate,  somewhere 
about  8  per  1000.  The  importance, 
therefore,  to  be  attached  in  camp  to 
cleanliness,  drainage,  hutting,  and  good 
\  iood.,  (i«i.n.iiot  b«  over-estimated. 
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Under  their  respective  heads  will  be 
found  the  subjects  of  Hospitals  and  Am- 
bnlancee. 

The  penunnel  of  the  medical  depart- 
ment consists  of  the  director-general, 
who  ranks  as  a  major-general,  and  is 
attached  to  the  War  Office  ;  surgeon- 
general,  as  a  brigadier-general,  or  after 
2)  years'  full-pay  service,  as  a  major- 
ffeneral ;  deputy  surgeon-general,  as  a 
ueutenant-colonel,  or  after  5  years' 
fnll-pay  service,  as  colonel ;  surgeon- 
majors,  as  majors,  under  20  years'  ser- 
vice— above  that  period,  as  lieutenant- 
colonels,  but  junior  of  the  rank  ;  surgeons, 
as  captains,  after  6  years'  service— 
ms  lieutenants,  under  that  period. 

Xedioal  Sehool,  tncfe  Schools,  Military. 

Xedinm — In  gunnery,  expresses  the 
elastic  fluid  through  which  a  projectile, 
after  leaving  the  piece,  has  to  pursue  its 
course,  termed  the  resisting  medium. 

iffAltJug'  Point  —  In  metals,  that  de- 
gree of  heat  when  fusion  commences, 
which,    in   the   under-mentioned,   is  as 

follows : — 

Fahr. 
'  Iron   and  platinum  melt  at 

about        SSOO** 

Cast  iron      ..          ..          ..  2786 

Copper          ..          ..          ..  1996 

Antimony     ..          ..          ..  800 

Zinc  ..          ..          ..          ..  773 

Lead 612 
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Xemorial — ^An  address  in  the  form 
of  a  petition  to  a  sovereign  or  other 
authority,  able  to  redress  the  grievance 
of  the  memorialist.  Memorials  or  peti- 
tions of  the  nature  above  adverted  to 
may  be  addressed  by  officers  to  parlia- 
ment ;  they  must  be  written,  not  printed, 
and  signed  by  the  writer. 

Xfliunirstion — ^That  branch  of  practi- 
cal geometry  which  teaches  the  methods 
of  calculating  the  dimensions  and  areas 
of  figures,  the  volumes  of  solids,  &c., 
from  the  measurement  of  certain  lines 
or  angles  of  the  figures  or  solids,  which 
supply  the  requisite  data. 

Merenry  (HglOO)^Is  described  as  "  a 
substance  which  has  only  of  late  years 
hera  raised  to  the  dignity  of  a  metal, 
from  the  idea  that  it  could  not  be  soli- 
dified,   and    was    looked    upon    as    an 
imperfect  or  semi-metaJ,  containing  a  i 


principle  regarded  as  pure  vitrifiable 
earth — silica  of  modern  times.  In  1859, 
the  knowledge  that  it  could  be  solidified, 
acquired  by  the  academicians  of  St. 
Petersburg,  was  first  the  means  of  re- 
moving the  notion  of  its  semi-metallic 
nature,  and  of  inducing  inquiries  by  several 
learned  chemists,  which  led  to  its  being 
recognised  as  a  true  metal.  Its  fluidity 
at  all  ordinary  temperatures,  coupled 
with  its  silvery  whiteness  and  metallic 
lustre,  gave  it  the  popular  name  of 
quicksilver.  It  was  known  long  before 
the  Christian  era,  and  the  Spanish  mines 
at  that  period  yielded  large  supplies.  It 
is  found  still  in  Spain,  but  other  coun- 
tries yield  it,  viz.  Hungary,  Sweden, 
Peru,  New  Granada,  Mexico,  California, 
and  China.  With  reference  to  its  pro- 
perties, it  is  fluid  at  all  temperatures 
between  39*5^  Fahr.  and  its  boiling-point, 
which  is  somewhere  about  670°  or  680°. 
It  solidifies  at  —40°,  and  in  this  state 
permits  of  being  beaten  out  under  the 
liammer,  welded,  &c.  like  other  metals." 

Mercury  is  used  in  artillery  labora- 
tories in  the  prei)aration  of  *^  fulminate 
of  mercury,"  for  percussion  caps,  and 
in  taking  the  density  of  gunpowder.  Its 
specific  gravity  is  13*586,  at  a  tempera- 
ture of  75°,  (  Vide  Fulminate  of  Mer» 
cury.) 

Spherical  shot  are  floated  in  mercury 
to  ascertain  whether  they  are  homo- 
geneous, and  if  so,  should  rest  indifler- 
ently  in  any  position  in  the  mercury. 

Meridian  (Latin,  mcridies,  mid-day) — 
As  explained  in  works  on  astronomy  and 
geography,  is  an  imaginary  great  circle 
passing  through  the  terrestrial  and  celes- 
tial poles,  cuttipg  the  equator  and  equi- 
noctial at  right  angles.  A  meridian 
is  supposed  to  pass  through  every  place 
on  the  earth  and  every  point  in  the 
heavens,  but  only  24  are  drawn  on  the 
globe,  through  every  15°  of  the  equa- 
tor and  equinoctial,  including  altogether 
360°.  The  meridians  mark  the  space 
which,  in  consequence  of  the  earth's 
diurnal  rotation,  the  heavenly  bodies 
appear  to  describe  every  hour  through 
the  24  in  the  day.  They  are  sometimes 
called,  therefore,  hour  or  horary  circles. 
As  15°  answer  to  an  hour,  1°  answers 
to  four  minutes  of  iVm^,  ^  XiK^  \>^Ki 
minutes,  and  ^  to  on^  mViixxX.^. 
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Merlon — ^In  fortification,  is  that  por- 
tion of  the  parapet  contained  between 
two  embrasures;  it  is  generally  from 
15  to  18  feet  in  length. 

Mess  (Latin,  mtinsa,  table  ;  or,  French, 
tnets,  dish) — In  the  British  army,  a  regi- 
mental institution  for  the  maintenance  of 
a  common  table  for  all  the  officers  in  a 
regiment,  who  are  bound  to  subscribe  an 
annual  subscription,  whether  present  or 
absent.  Married  men  pay  one  half  if 
they  do  not  regularly  attend  the  mess, 
but  they  pay  all  contributions  to  the 
mess  fund.  The  introduction  of  messes 
into  the  British  army  has  been  attended 
with  the  happiest  results.  Officers  of 
all  ranks  meet  together  on  an  equal 
social  footing,  and  the  youngest  officer  in 
the  regiment  is  able  to  enjuy  the  society 
of  his  senior  and  brother  officers  without 
reserve.  The  advantages  of  a  mess  are 
manifold,  and  are  seen  not  only  in  its 
social  value,  but  also  in  the  means  it  offers 
to  all  ranks  of  living  well  and  comfortably, 
A  small  government  allowance  (Queen's 
allowance,  q,  v.)  is  granted  in  aid  of  the 
expenses  of  the  officers'  mess.  Messes 
are  extended  also  to  the  non-com- 
missioned officers  and  men  of  a  regi- 
ment, who  have  their  several  messes 
under  the  superintendence  of  the  officer 
commanding  the  regiment  and  the  cap- 
tains of  companies. 

MeSBagOB  —  Communications  passi  ng 
between  officials  whether  in  peace  or 
war  time.  In  the  former,  messages  are 
generally  sent  by  dismounted  orderlies, 
except  the  communication  is  urgent, 
when  it  is  sent  by  a  mounted  orderly. 
In  the  latter,  mounted  orderlies  are 
sent  between  the  general  and  his  staff, 
on  subjects  relating  to  the  army  and 
requiring  expedition.  The  *  Soldier's 
Pocket-book  *  lays  down  that  impor- 
tant messages  forwarded  to  a  distance, 
and  where  the  bearers  may  fall  into  the 
enemy's  hands,  should  be  sent  in  dupli- 
cate, one  real,  the  other  false ;  the  former 
to  be  concealed  in  a  quill  about  his 
person,  in  such  a  way  as  is  not  likely 
to  be  discovered,  and  which  way  will  in 
peril  suggest  itself;  the  latter  in  the 
form  of  a  letter.  One  orderly  is  not 
considered  safe ;  one  or  two  more  should 
be  sent  at  certain  intervals  of  time,  say 
tfiro  or  three  hours  between  each. 


Emissaries  sent  from  besieged  cities 
with  messages  to  relieving  forces  or  to 
friends  should  use  great  wariness  to 
avoid  falling  into  the  hands  of  the 
enemy;  but  if  they  do,  they  should  be' 
able  to  conceal  the  message,  which  in 
all  probability  would  be  in  cipher  and 
in  only  a  few  words,  about  their  person. 
The  modes  resorted  to  in  warfare,  to 
avoid  written  communications  being 
seized,  are  numerous. 

During  the  siege  of  Metz,  Marshal 
Bazaine,  desirous  of  communicating  with 
the  government  at  Tours,  sent  two  emis- 
saries disguised  as  peasants,  who  both 
managed  to  pass  through  the  German 
lines  ;  one  carried  his  despatch  in  cipher 
inside  a  hollow  tooth,  and  the  other  had 
his  message  woven  in  one  of  his  socks. 

Carrier  pigeons  (q,  v.)  very  oft en^  play 
an  important  part  in  the  transmission  of 
messages  during  hostilities,  as  they  did 
during  the  siege  of  Paris  in  1870-71. 

Messman — A  caterer  or  superintend- 
ent of  the  officers'  mess  establishment 
He  is  either  a  civilian  or  a  sergeant  ot 
the  regiment. 

Metal-lined  Cases  —  Powder  barrels 
lined  with  sheet  copper,  for  the  pur- 
pose of  holding  prepared  cartridges. 

Metal-lined  cases  are  used  as  portable 
magazines.  When  tested,  they  should  be 
perfectly  water-tight. 

Metallnz^  —  The  art  of  working 
metals  and  separating  them  from  their 
ores. 

Metals — Elementary  bodies  capable  of 
combining  with  oxygen  ;  many  of  them, 
during  this  combination,  exhibit  the 
phenomenon  of  combustion.  Metals  are 
distinguished  by  their  great  specific 
gravity,  considerable  tenacity,  hardness, 
opacity,  and  property  of  reflecting  the 
greater  part  of  the  light  which  falls  on 
their  surface,  giving  rise  to  metallic 
lustre  or  brilliancy. 

Methylated  Spirit — Consists  of  alcohol 
(C^H^OjHO),  of  specific  gravity  of  -83, 
mixed  with  10  per  cent,  of  wood  spirit, 
or  methylic  alcohol  (C^Hfi,HO)y  which 
is  one  of  the  products  of  the  de- 
structive distillation  of  wood.  Methy- 
lated spirit  is  used  for  damping  deto- 
nating compositions,  so  as  to  form  them 
into  paste,  when  they  can  be  handled. 
It  dissolves  shellac. 
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Xdfcte— The  French  anit  of  length; 
equal  to  39*371  inches. 

Xetxio  System — The  modern  French 
system  of  weights  and  measures,  which 
has  the  uietre  for  its  basis,  and  which 
is  fixed  at  the  ten-millionth  part  of  the 
quadrant  of  the  meridian,  and  equal  to 
39-37  English  inches.  (  Vide  Appendix  M.) 

ICeroineter  (Greek,  mikros,  a  little; 
metnm,  measure) — ^An  instrument  for 
measuring  very  minute  spaces,  the  thou- 
sandth part  of  an  inch  being  correctly 
ascertained  by  it. 

Mile — ^The  length  of  the  geographical 
mile  varies  in  different  countries.  The 
English  geographical  mile  =  1760  yards, 
or  69}  miles  to  a  degree.  A  geometrical 
ntiie  consists  of  1000  geometrical  paces. 

lOlitary — Anything  pertaining  to  the 
soldiery.  The  word  comes  originally 
from  mileSj  a  soldier.  The  French  term 
militaire  is  used  to  signify  any  individual 
who  bears  arms  for  his  coimtry  or 
belongs  to  the  profession. 

Military  Academy,  vide  Academy. 

Military  Admixiistrationi  vide  Ad- 
ministration, Military. 

Military  Asylum,  Boyal,  vide  Schools, 
Military. 

Military  Drawing,  vide  Drawing,  Mili- 
tary. 

Military  Finance,  vide  Finance,  Army. 

Military  Honoors,  vide  Honours,  Mili- 
tary. 

Military  Law,  vide  Law,  Military. 

Military  Fits  (French,  trous  de  loup) — 
Rows  of  pits  in  the  form  of  inverted 
oones  or  pyramids  made  before  a  work, 
and  having  a  strong  palisade  or  stake  in 
the  centre  of  each.  To  prevent  the 
enemy's  riflemen  from  making  use  of 
them,  they  should  be  made  either  too 
deep  or  too  shallow,  that  is,  either 
8  feet  or  2^  feet  deep.  The  diameter  of 
the  deep  pits  at  the  top  id  6  feet,  and 
1  foot  at  the  bottom ;  that  of  the  shallow 
pits,  3  feet  square  at  the  top,  and  not 
more  than  2^  feet  deep.  The  usual 
position  for  military  pits  is  beyond  the 
counterscarp,  and  principally  opposite 
tiie  salient  angles.  They  would  form  an 
obstacle  to  cavalry.  One  man  can  con- 
struct two  deep  pits  per  day  in  easy  soil, 
and  ten  shallow  pits  under  the  same  cir- 
eomstances. 

IQlitary  Polioe,  vide  Police^  Military, 


Military  Schools,  vide  Schools,  Mili- 
tary. 

Military  Secretary — ^An  officer  at- 
tached to  the  staff  of  the  commander-in- 
chief,  to  governors  of  provinces,  and  to 
an  officer  commanding  an  army  in  the 
field.  His  duties  to  some  extent  are 
confidential,  and  he  relieves  the  officer 
under  whom  he  is  serving  of  a  great 
deal  of  personal  correspondence.  He 
adds  to  his  other  duties  sometimes  that 
of  aide-de-camp. 

An  Assistant  Military  Secretary  for 
the  British  army,  in  addition  to  the 
Assistant  Military  Secretary  for  India,  is 
also  allowed  at  the  Horse  Guards ;  they 
receive  the  relative  rank  of  colonel,  if  not 
of  that  rank.     (  Vide  Staff.) 

Military  Stores,  vide  Stores. 

Military  Telegraphy,  vide  Telegraphy. 

Military  Train — A  corps  raised  after 
the  Crimean  War  for  the  purpose  of  per- 
forming the  transport  duties  of  an  army 
during  a  campaign.  Subsequently  it 
was  amalgamated  into  tlie  control  de- 
partment under  the  name  of  Transport 
Branch. 

in  organising  transport  for  a  campaign, 
Lord  Strathnairn's  committee,  some  years 
ago,  proposed  one  general  military  train 
to  provide  for  all  the  requirements  of 
an  army,  and  this  seems  to  be  the  view  of 
all  staff  and  general  officers.  Regimental 
officers  however  prefer  each  department 
by  itseif,  regiments  objecting  to  parting 
with  their  transport.  The  true  principle 
appears  to  be  the  minimum  amount  of 
regimental  transport. 

Militia  (Latin,  miles,  a  soldier) — ^A 
domestic  force  for  the  defence  of  a  na- 
tion, as  distinguished  from  the  regular 
army.  The  name  militia  was  known 
in  Queen  Elizabeth's  time,  but  as  late 
as  1641  it  appears  to  have  been  a 
novel  expression.  Under  other  names, 
however,  the  militia  was  a  very  ancient 
body.  The  early  Anglo-Saxons  had  their 
/"vrdf,  or  general  army  of  the  population. 
This  term  continued  as  late  as  Henry  I., 
and  it  was  in  the  midst  of  the  London 
militia  or  fyrd,  which  were  under  his 
personal  command,  that  Harold  fell  at 
Hastings.  Trainbands,  a  force  partaking 
of  the  nature  of  militia  and  volunteers, 
were,  in  the  reign  o{  j^itci^^  \.,  wiXi^Mv* 
tuted  for  the  fyrd,  axid  \.\i<i  V.cvm^^\^ 
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use,  as  applied  to  the  London  militia,  till 
the  middle  of  the  last  century. 

During  the  Civil  War,  the  militia  or 
trainbands  were  generally  on  the  side 
of  parliament,  and  the  London  regiments 
played  an  important  part  in  the 
struggle. 

In  those  days  the  militia  were  com- 
posed of  horse  and  foot. 

At  the  Restoration,  some  important 
acts  were  passed,  placing  the  militia 
under  the  control  of  the  king,  and  fixing 
the  basis  on  which  it  rested  until  1757. 

In  1757  an  act  was  passed  which 
regulated  the  militia  until  1803.  The 
ballot  was  then  introduced,  in  case  a 
sufficient  number  of  volunteers  did  not 
come  forward. 

At  the  present  day  the  militia  of  the 
United  Kingdom,  which  forms  with  the 
volunteers  the  auxiliary  forces  of  the 
country,  is  raised  practically  by  volun- 
tary recruitment ;  but  should  volunteer- 
ing fail,  a  levy  by  ballot  would  probably 
be  resorted  to  upon  all  the  inhabitants  of 
a  county,  between  the  ages  of  18  and  35. 
The  power  of  making  this  ballot  always 
exists,  and  would  by  law  have  to  be 
enforced,  but  for  the  Militia  Ballot  Sus- 
pension Act,  which,  when  the  measure  is 
unnecessary,  is  passed  from  year  to  year. 
Many  classes  are  exempt  from  the  ballot. 
The  militia  is  subject  to  the  Articles  of 
War  during  the  period  of  training  and 
embodiment.  As  regards  the  former,  they 
are  bound  to  assemble  annually  for  28 
days ;  as  regards  the  latter,  the  govern- 
ment can  embody  the  whole  or  part 
of  the  force  at  any  national  crisis, 
which  has  been  done  from  time  to  time. 
The  quota  of  the  United  Kingdom, 
according  to  the  parliamentary  returns 
of  1875,  is  about  139,000  men  (vide 
Appendix  E),  of  whom  only  103,000 
are  likely  to  be  enrolled ;  this  number 
includes  16,839  artillerymen.  The  militia 
do  not  leave  the  country  except  volun- 
tarily, and  then  only  by  special  per- 
mission of  parliament.  The  value  of 
this  force  cannot  be  too  highly  extolled, 
enabling  the  country  in  troublesome 
times  to  set  free  the  regular  army  for 
aggressive  operations ;  and,  if  necessary, 
the  militia  can  be  sent  abroad,  as  a  portion 
of  it  was  to  the  Mediterranean  during  the 
Crimean  War,    (  Vide  Appendix  A.) 


Local  regiments  of  militia,  which  art 
divided    into    heavy,   light,   rifles,   and 
Highland    infantry,   are   distributed   in 
different    counties    whose    names    they 
bear.     Every  county  has  its  regiment  of 
militia,  the  larger  ones  having  severaL 
In  case  of  mobilisation  (q,  r.)  they  would 
be  attached  to  the  different  corps  iTcarmA 
according  to  the  scheme  laid  down  in 
j  1875.     The  permanent  head-quarters  of 
i.  the  militia  of  a  county  is  at  the  brigade 
depot  of  a  subdistrict,  where  the  adju- 
j  tant  and  permanent  staff  live.      Recmii- 
'  ing  is  carried  on  mainly  at  head-quarten, 
by  the  recruiting  officer,  and  the  adjatant 
I  and  permanent  staff,  or  by  militiamen 
,  themselves  who  bnng  friends.    No  enlist- 
ing money  is  given,  but  a  militia  volnn- 
teer  receives   a  bounty  of  £6,  payable 
partly  on  joining,  and  partly  by  inital- 
ments  after  each  period  of  training.    AH 
matters  relating  to  this  force,  snch  as  the 
calling  out,  date  of  training,  inspection, 
promotion,  examination  of  officers,  and 
correspondence,   goes   to   the   Inspector* 
General  of  Auxiliary  Forces.     First  com- 
missions in  the  militia  are  given  by  the 
Secretary  of  State  for  War,  on  the  recom- 
mendation   of    lords-lieutenants  of  the 
counties. 

Militia  A^ntant  —  An  officer  ap- 
pointed to  each  regiment  of  militia  to 
superintend  the  dnll  and  instruction  of 
the  regiment.  He  is  taken  from  the 
regular  army.  The  following  are  the 
regulations  recently  issued  relative  to 
the  duties  of  adjutants  of  militia*:^ 

"  1.  The  militia  adjutant  will  be, 
during  the  non-training  period,  the 
representative  at  the  brigade  depot  at 
the  officer  commanding  the  militia  bat* 
talion  or  battalions. 

*^  2.  He  will  raise  and  enrol  all  recmitt 
for  the  militia  battalion  or  battalions,  and 
superintend  the  out-station  recruiting  for 
the  army  and  the  militia  as  required. 

**  3.  He  will  have  military  chai^  at 
the  militia  staff  during  the  non-tniniiig 
period,  and  the  military  charge  and  saper* 
vision  of  the  drill  of  the  militia  recndtt 
when  they  are  trained  in  large  bodite; 
militia  recruits,  when  they  come  «p 
singly  or  in  small  numbers,  will  be  at- 
tached to  squads  of  line  reoraitt,  aid 
they  will  in  that  case  be  under  the  sap«r> 
vision  of  the  officer  of  the  brigada  depot. 
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"4.  The  duties  specified  in  the  fore- 
going paragraphs  will  have  priority  over 
all  others,  bat  when  militia  adjutants 
are  not  employed  upon  them,  they  will 
be  liable  to  perform  such  other  depot  and 
subdistrict  duties  as  the  officer  com- 
manding the  brigade  depot  or  subdistrict 
may  direct/' 

*^ii*««^  Artillery — Forms  a  large  body 
of  artillery  in  addition  to  that  of  the 
regular  forces  of  Great  Britain. 

Formerly  the  militia  artillery  was 
caUed  upon  to  exercise  with  all  kinds  of 
ordnance,  but  since  1873  they  only 
practise  with  garrison  and  coast  guns. 
£ach  regiment,  however,  has  some  Arm- 
strong guns  for  the  drill  of  recruits ; 
but,  from  the  absence  of  horses,  its 
organisation  into  batteries  remains 
incomplete.  The  places  of  meeting 
chosen  for  the  yearly  drills  (two  months 
for  recruits,  and  one  for  a  regiment) 
are  some  fortified  points  of  the  coast, 
where  the  men  are  taught  to  exercise 
with  garrison  and  field  pieces. 

There  are  30  regiments  of  artillery, 
composed  of — 

796  officei-s, 
66  surgeons, 
15,978  men,  or 


16,839  all  ranks. 

(^Vkle  Appendix  E.) 

ifiii^g.  Beserve  —  A  force  created  by 
the  act  of  1867 ;  its  numbers  not  to 
exceed  one-fourth  of  militia  quota ;  the 
men  to  be  enlisted  for  5  years,  during 
which  time  they  remain  on  the  strength 
of  militia  regiments,  but  are  liable  to  be 
drafted  into  the  army  in  time  of  war. 

Mill — A  machine  for  grinding  or  pul- 
Terising  any  grain,  fruit,  or  other  sub- 
stance. The  power  employed  to  turn  a  mill 
is  sometimes  windj  toater,  or  steam.  Mills  ! 
are  often  wanted  during  a  campaign  for 
grinding  com  into  flour ;  and,  therefore, 
in  the  reconnoissance  of  a  country,  it 
sboold  be  distinctly  shown  whether  they 
are  available,  for  without  them  a 
sopply  of  com  may  be  valueless,  or,  as 
Marshal  Marmont  expresses  it,  ^^  without 
them  an  army  might  starve  among 
httips  o£  com." 

The  French,  in  the  Peninsula,  suffered 
fsrerelj  f^om  the  want  of  mills,  so  much 
•0  that,  before  Torres  Yedras,  they  iiad 


to  beat  out  the  corn  between  stones. 
Napoleon  also  felt  great  want  of  them 
in  Russia,  and  suffered  severely.  During 
the  Crimean  War  a  ship  was  fitted  out 
with  mills,  which  ground  24,000  lbs.  of 
wheat  daily. 

As  a  supply  of  bread  must  depend  on 
flour,  the  importance  of  mills  will  be  under- 
stood, and  portable  mills  should  be  taken 
with  every  force  proceeding  on  service. 

Mill  Cake,  vide  Cake,  l^Ull. 

Millar's  Onns — Introduced  into  the 
service  by  General  Millar  in  1827.  The 
thickness  of  metal  at  the  breech  is  con- 
siderable, and  comparatively  slight  in  the 
chase.  Two  of  his  8-inch  euns  are  still  in 
the  service.  Besides  these  guns,  General 
Millar  also  introduced  the  10-inch  and 
8-inch  iron  howitzers  and  the  present 
L.S.  S.B.  iron  mortars. 

Millbank — A  large  prison,  situated  on 
the  banks  of  the  Thames,  Chelsea.  All 
soldiers  under  sentence  of  courts-martial 
for  lengthened  terms  of  imprisonment  in 
England  are  committed  to  the  military 
division  of  this  prison. 

Soldiers  also  sent  from  abroad  under 
punishment  for  lengthened  periods  are 
generally  sent  to  Millbank,  or  to  the 
military  prison  in  the  district  in  which 
they  disembark. 

Mills,  Powder  — The  buildings  in 
which  gunpowder  is  manufactured. 
They  consist  of  the  following:  charcoal 
furnaces,  a  sulphur  house  for  distilling 
the  sulphur,  a  saltpetre  refinery,  mixing, 
incorporating,  bruising  or  breaking-down, 
press,  granulating,  dusting,  glazing,  and 
drying  houses,  with  sundry  charge  maga- 
zines; the  latter  are  required  in  each 
process  of  the  manufacture  for  storing 
the  charges  in  until  removed  to  other 
manufacturing  houses.  A  small  chemical 
laboratory  is  also  attached. 

Mines — Excavations  made  in  the  earth 
or  in  solid  rock,  in  which  gunpowder  or 
some  other  combustible  is  placed  and 
fired,  for  the  purpose  of  rending  and 
loosening  the  surrounding  soil.  This 
method  is  commonly  resorted  to  in 
quarries  and  such-like  soils,  and  is  known 
as  cwU  mining^  in  contradistinction  to 
military  mining,  which  takes  place  at  less 
depth  in  the  ground,  and  is  carried  qu. 
in  a  somewhat  diffexeiit  uiMmenc.  Vol 
military  mining,  the  object  \&  to  ^«a>VtQr<}> 
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by  explosion,  an  enemy's  troops  or 
works,  as  well  as  works  abandoned  and 
no  longer  defensible,  in  order  that  an 
enemy  may  not  use  them.  To  effect  this, 
the  mode  of  proceeding  is  to  sink  a  shaft, 
and  to  run  a  gallery  from  the  bottom  of 
the  shaft  in  whatever  direction  it  may  be 
required.  Shafts  are  sunk  by  means  of 
frames  of  wood  composed  of  pieces,  two 
of  which  are  long  and  two  short,  the 
sides  being  supported  either  wholly  or 
partially  by  wooden  lining ;  on  arriving 
at  the  necessary  depth,  the  excavation, 
now  termed  the  gallery,  is  carried  on  in 
a  horizontal  or  inclining  direction,  the 
miner  supporting  the  top  and  sides  of  his 
excavation  with  wooden  linings,  unless 
the  soil  should  prove  of  sufficient  tenacity 
to  require  only  the  top  of  the  gallery  to 
be  supported.  Small  galleries  run  out 
from  the  main  gallery  are  termed 
branches,  when  their  dimensions  are 
under  3  feet  by  4  feet.    (  Vide  Galleries.) 

For  the  charges  of  mines  in  which 
gunpowder  only  should  be  used,  the 
following  rules  can  be  taken  in  com- 
puting the  quantity  of  powder  necessary 
to  raise  a  given  volume  of  the  earth,  as 
for  example,  a  cubic  yard.  This  quan- 
tity will  vary  according  to  the  weight 
and  tenacity  of  the  soil,  but  when  ascer- 
tained by  experiment,  the  rule  for  deter- 
mining the  charge  is  clear,  viz.  to 
take  y  of  the  cube  of  the  line  of  least 
resistance  for  the  volume,  then  multiply 
the  result  so  obtained  (reduced  to  cubic 
yards)  by  the  quantity  of  powder  re- 
quired to  raise  1  cubic  yard,  this  latter 
quantity  being  variable  under  different 
circumstances  of  soil.  But  in  ground 
of  ordinary  weight  and  tenacity,  it  has 
been  found  that  by  taking  -^  of  the 
cube  of  the  line  of  least  resistance  in 
feet,  the  proper  charge  of  powder  for 
common  mines  is  given  in  pounds.  The 
line  di-awn  from  the  charge  perpendicu- 
lar to  the  surface  is  called  the  ^*  line 
of  least  resistance."  {Vide  *Aide-M^- 
moire.') 

Hinie  Kifle — A  rifle  introduced  gome 
years  ago  and  adapted  for  firing  th<i 
Minie  bullet,  the  peculiarity  of  which 
bullet  was  that  it  had  an  iron  cup 
placed  in  a  cavity  at  the  base,  which, 
on  the  rifle  being  fired,  expanded  the 
Jend  into  the  grooves  of  the  barrel.    In 


1851  a  rifle  musket  of  the  Mini^  patten 
was  supplied  to  the  English  army,  but 
only  to  a  limited  extent ;  it  was  used 
in  the  Crimea,  at  the  battles  of  the  Alms 
and  Inkerman.  Notwithstanding  its 
many  advantages,  it  was  found  to  bs 
defective  in  practice,  and  was  superseded 
by  the  Enfield  rifle  in  1853. 

Minim— The  sixtieth  part  of  a  fluid 
drachm. 

Hinister  of  War  —  The  responsible 
head  of  the  army,  in  whom  rests  the 
actual  government  of  the  army,  the 
sovereign  being  the  virtual  head.  (  VHt 
Secretary  of  State  for  War.) 

Minute  —  A  measure  of  time,  tlw 
sixtieth  part  of  an  hour;  a  measure <tf 
an  angle ;  the  sixtieth  part  of  a  degree 
of  a  circle. 

Minute  Gnns  —  Guns  flred  on  the 
interment  of  an  officer  of  rank,  or  of 
some  high  personage  of  the  realm.  Tbe 
officer  to  whom  these  honours  are  paid 
must  have  been  above  the  rank  of 
colonel  in  the  army,  or  of  commodore  in 
the  navy,  and  have  died  on  service. 

Minutes — A  brief  or  rough  report  of 
the  proceedings  of  a  society  or  conndl 
drawn  up  by  the  secretary ;  they  are  so 
called  from  being  taken  down  shortly, 
and  in  minute  or  small  writing,  to  be 
afterwards  engrossed. 

Mirror  (French,  miroir) — A  looking- 
glass  or  any  polished  surface  capable  of 
reflecting  images  by  means  of  light.  Tliat 
used  in  the  artillery  service  is  a  small. 
circular  looking-glass  for  examining  the 
bores  of  guns. 

Missile — A  projectile,  or  a  weapon  that 
is  thrown  by  the  hand,  or  any  projectiii 
that  carries  death  with  it. 

Mitford's  Percussion  BnUet — ^This  is 
merely  an  ordinary  Enfield  bullet, 
having  a  chamber  down  its  longer  axis, 
to  within  ^  inch  of  the  hollow;  this 
chamber  contains  4j^  grains  of  detonating 
composition;  and  the  bottom  is  dosed 
with  wax.  It  is  intended  to  explode 
ammunition  wagons. 

Mitrailleur,  or  Mitrailleoie — A  ma* 
chine  gun  intended  to  throw  mUraiOt, 
that  is,  groups  of  small  projectiles, 
independently,  to  distances  of  1000 
yards,  and  to  be  used  agaioat  troops 
under  certain  circumstances.  This  natvrp 
of    gun    was    known    in     the     Frem'Ji 
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arm  J  upwards  of  a  hundred  years  ago. 
It  is  thus  describe<l  ia  an  old  French 
military  dictionary : — ^  (kyHes,  ou  un 
Orgue,  sont  plosieurs  canons  de  mous- 
i|uets  dUpos^  de  suite  sar  un  mime  fiit, 
let  lumi^res  repondant  les  unes  aux 
AQtres,  en  sorte  qu'une  mdme  trainee  met 
le  feu  i  tons  les  canons  i  la  fois." 

There  are  several  types  of  mitrail- 
leurs,  such  as  the  Gatling  gun  (q.  v.) ;  the 
Fretich  mitrailleur;  the  Bavarian;  the 
mitrailleurs  of  Montigny  (7.  0.)  and  Chris- 
iophe  ;  the  mitrailleur  of  N<^eL,  and  the 
mitrailleurs  of  Winborg  and  Falmcrantz. 
Hie  committee  appointed  to  report  on 
the  several  natures  of  mitrailleurs  gave 
their  decided  opinion  in  favour  of  the 
adoption  of  the  Gatling  gun  in  a  modi- 
fied form,  to  be  treated  purely  as  a 
defensive  weapon,  and  to  be  generally 
intrenched  and  kept  as  far  as  possible 
from  artillery  hre.  This  led  to  the  intro- 
duction of  the  Gatling  gun  into  the 
British  army,  the  more  recent  construc- 
tion of  which  presents  several  improve- 
ments on  the  original. 

On  the  first  introduction  of  the 
mitraillenr  it  was  thought  it  would  be 
an  imiprovement  on  case  shot,  the  efficacy 
of  which,  it  was  considered,  would  be 
reduced  by  the  use  of  rified  ordnance. 
This  however  was  found  to  be  an 
erron^>us  opinion,  and  that  the  use  of 
the  mitrailleur  was  chiefly  applicable  to 
positions  where  it  would  act  as  a  sure  and 
rapid  infantry  fire,  in  fact,  in  positions 
where  infantry  fire  was  not  available. 

Major  Fosbery,  V.C,  of  the  Bengal  Staff* 
Corps,  who  interested  himself  very  much 
on  the  subject  of  mitrailleurs,  and  sub- 
mitted a  report  some  years  ago  to  the 
India  Office  on  the  trials  carried  out  by 
the  Montigny  mitrailleur,  does  not  re- 
eomnoLend  this  arm  as  a  substitute  for 
artillery — and  this  is  now  a  very  general 
opinion  —  but  as  an  addition  to  the 
proper  complement  of  that  arm  in  the 
field,  for  the  defence  of  roads,  bridges, 
and  defiles ;  for  the  attacks  of  mountain 
passes ;  for  flanking  short  pieces  of  works ; 
for  covering  the  landing  of  troops.  From 
its  portability  it  can  be  carried  up  and 
fired  from  the  cross-trees  of  a  ship. 
Such  a  weapon  would  be  especially 
vsefal  in  India,  for  the  protection  of 
isolated  positions. 


During  the  Franco-German  war,  then; 
were  many  instances  of  the  value  of  the 
mitrailleur,  and  the  good  turn  it  served 
the  French  in  some  of  their  actions. 

As  a  matter  of  course,  where  so  many 
systems  or  types  of  mitrailleur  have 
been  invented,  there  will  be  different 
opinions  as  to  the  advantages  and  disad- 
vantages of  the  several  inventions.  The 
Gatling  gun  appears  to  answer  the  pur- 
poses required  of  it :  it  is  durable,  not 
likely  soon  to  get  out  of  order,  and 
discharges  a  sufficient  number  of  balls  in  a 
short  space  of  time  to  make  it  a  formidable 
weapon  to  face,  being  capable  of  firing 
300  to  400  rounds  in  a  minute.  The 
calibre  of  the  Gatling  used  in  the  British 
service  is  *45,  the  same  as  that  of  the 
Martini-Henry  rifle.  Few  Gatlings,  how- 
ever, up  to  this  date,  have  been  manu- 
factured for  the  service,  and  this  perha}>s 
is  judicious,  seeing  the  improvements 
that  are  taking  place  from  time  to  time 
in  machines  of  this  nature. 

A  very  interesting  report  is  given  in 
the  *  Minutes  of  the  Proceedings  of  the 
Royal  Artillery  Institution,'  a  translation 
of  an  extract  from  the  report  of  the 
Swedo-Norwegian  artillery  commission, 
giving  the  opinion  of  the  committee  on  . 
all  the  different  mitrailleurs.  From  this 
report  it  is  gathered  that  the  experi- 
ments on  the  mitrailleurs  of  Winborg 
and  Palracrantz  were  considered  the  most 
satisfactory,  and  the  advantages  of  the 
weapon  are  thus  described : — *^  All  the 
mechanism  is  put  in  motion  by  a  lever 
working  horizontally  on  the  right  side 
of  the  piece. 

'^  The  construction  of  this  mitrailleuse 
is  far  simpler  and  stronger  than  those  of 
all  others  known,  which  at  the  same 
time  renders  it  little  liable  to  derange- 
ment by  rust  or  fouling." 

The  Nobel  mitrailleur  is  the  one 
used  in  the  Russian  army.  It  is  a  ten- 
barrelled  gun  on  the  Gatling  system, 
slightly  modified  by  General  Gorloff. 

Mr.  Hale,  the  inventor  of  the  rocket 
which  is  known  by  bis  name,  has  in- 
vented a  mitrailleur  which  fires  five 
rockets  at  a  time. 

Mitre  Wheel — ^A  wheel  having  teeth, 
formed  so  as  to  work  at  an  aiia;U  oi  \^^ 
to  the  centre  line  of  t\ve  sha^  ou  vj\v\<!)ft.  \\. 
ia  fixed,  to  move  witVi  anoiVieT  n«\v^  otK 
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equal  size  fixed  on  a  shaft  at  right  angles 
to  the  former  one. 

Mixing  the  Ingredients — The  first 
process  in  the  manufacture  of  gunpowder 
after  the  ingredients  have  been  weighed, 
and  previous  to  submitting  them  to  the 
incorporating  mills.  This  process  is 
perfonned  by  putting  the  composition 
into  a  cylindrical  gun-metal  or  copper 
drum  about  2  feet  in  diameter,  having 
an  axle  passing  through  its  centre,  on 
which  there  are  metal  flyers  like  forks. 
The  machinery  is  so  arranged  that  the 
flyers  and  drum  revolve  in  opposite 
directions  at  the  rate  of  about  100  revo- 
lutions per  minute ;  5  minutes  is  suffl- 
cient  for  a  thorough  mixture.  The  com- 
position is  then  drawn  off"  by  a  "  slip  "  into 
a  canvas  bag,  capable  of  holding  a  50-lb. 
charge,  which  is  tightly  tied,  and  taken 
to  the  charge  magazine.  In  this  state  it 
is  called  a  green  charge  (7.  t?.),  and  is  now 
ready  for  the  next  process,  viz.  that  of 
incorporation. 

Moat — ^A  wet  or  dry  ditch,  dug  round 
the  walls  of  a  town  or  fortified  place. 

Mobilisation — ^The  act  of  preparing 
troops  for  war.  It  consists  in  raising 
the  army  from  a  peace  to  a  war  footing, 
which  in  England  would  be  to  call  out  the 
reserves,  auxiliary  and  volunteer  forces, 
to  organise  the  several  departments  of 
the  service,  and  to  place  them  in  that 
state  of  efHciency  in  cattle,  provisions, 
and  munitions,  as  would  render  the 
army  compact  and  in  thorough  fighting 
order. 

The  labours  of  the  stafl*  of  an  army 
are  directed  towards  arriving  at  a 
great  rapidity  in  mobilisation ;  the 
success  of  a  war  depending  greatly  on 
the  celerity  with  which  aimies  can  be 
got  ready  previous  to  their  being  con- 
centrated on  the  threatened  points,  thus 
enabling  them,  if  necessary,  to  take  the 
offensive. 

The  rapidity  with  which  armies  can 
be  mobilised  has  been  of  late  'years 
very  great.  In  1859,  it  took  thirty- 
seven  days  for  France  to  collect  on 
the  river  Po  a  force  of  104,000  men, 
with  12,000  more  in  Italy.  In  1866,  the 
Prussian  armies  (220,000  in  number)  were 
placed  on  the  l^ontiers  of  Saxony  and 
.SJJe.sia  in  a  fortnight ;  and  in  1870, 
GerniHDy  was  able  to  mobilise  liei  foTces 


in  nine  days,  and  to  send  in  eight  days 
more  to  the  French  frontier  an  army  of 
400,000  soldiers  and  1200  gans. 

The  mobilisation  of  the  British  army 
has  been  provided  for  under  orders  inmd 
by  the  War  Office  and  Horse  Gnards.  ^ 
this  scheme,  which  is  not  only  based  upon 
defensive  requirements,  but  also  adapted 
for  offensive  warfare  as  well,  300,000  men 
will  be  available  within  a  few  days  for 
the  defence  of  the  country,  and,  if  necet- 
sary,  a  certain  portion  of  the  force  eu 
be  embarked  for  a  war  in  foreign  coun- 
tries. The  general  details  will  be  fboid 
in  the  Monthly  Army  List  of  the  service; 
but  a  short  description  of  the  scheme^  is 
officially  promulgated  towards  the  end  of 
1875,  is  herewith  given. 

The  army  will  be  divided  into  8 
army  corps,  consisting,  with  few  excep- 
tions, of  troops  quartered  in  the  terri- 
torial districts  allotted  to  the  corps. 
Each  army  corps  will  be  divided  into 
3  divisions,  and  each  corps  will  haTO 
a  reserve,  under  the  immediate  orders  of 
its  own  commander.  The  number  of  all 
ranks  of  each  army  corps  will  consist, 
inclusive  of  the  civil  departments,  of 
36,228  men,  10,585  horses,  1410  car- 
riages, and  90  guns.  Each  division  will 
be  composed  of  2  brigades,  and  wiU 
muster  9743  of  all  ranks,  1805  horseS| 
344  carriages,  and  18  guns. 

The  cavalry  attached  to  each  corps 
will  consist  of  3480  men,  with  3306 
horses,  and  the  artillery  will  famiak 
90  guns,  thus  giving  a  total  for  the  8 
corps  d*'irm^e  of  a  force  of  720  gans. 
There  will  be  besides,  attached  to  eack 
corps,  a  pontoon  train  and  a  body  of 
1258  engineers,  and  300  military  polios, 
while  the  care  of  the  sick  and  wounded 
will  be  secured  by  the  presence  of  3185 
officers  and  men  and  418  horses,  bel<»^ 
ing  to  the  medical  department.  The 
control  department  will  be  allowed  a 
staff*  of  369  officers  and  men,  390  horseti 
and  99  carriages,  for  the  supply  of  prih 
visions  and  stores,  besides  the  special  staff 
attached  to  the  bakery  and  butchery, 
which  will  require,  in  addition,  541 
officers  and  men.  378  horses,  and  77  ca> 
riages.  Each  army  corps  will  hare  1410 
carriages  in  all. 

The  first  army  corps,  composed  entirely 
\  of  t^^uUts,  will  have  its  nead-qoartcif 
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at  Colchester,  and  each  of  its  divisions  at 
Golcfaflstery  Chelmstbrd,  and  Gravesend. 
The  second  corps  will  be  formed  of  two- 
thirds  of  regulars  and  one  of  militia,  with 
head-quarters  and  tirst  division  at 
Aldershot,  a  second  division  at  Gnildford, 
and  third  (entirely  of  militia)  at  Dork- 
ior.  The  first  division  of  the  third  corps 
wul  be  entirely  composed  of  the  foot 
gfiutfds,  with  head-quarters  at  Croydon  ; 
the  second  and  third  divisions,  each  of 
militia,  will  be  mobilised  at  Red  Hill  and 
Tonbridge  Wells  respectively.  The  first 
division  of  each  of  the  other  corps  will  be 
at  Dublin,  Salisbury,  Chester,  York,  and 
fidinburgh,  the  particular  division  in 
each  case  having  its  special  nucleus  of  a 
first  brigade  of  three  battalions  drawn 
firom  the  nearest  barracks,  whilst  the 
head-quarters  of  the  other  two  divisions 
are  fixed  in  such  a  way  that  will  enable 
them  to  communicate  easily  with  each 
other. 

By  this  scheme  the  defence  of  the  coasts 
has  been  provided  for  by  a  garrison  or 
sedentary  army,  made  up,  to  some  extent, 
of  the  garrison  ai'tillery  of  the  regular 
army  and  that  of  the  militia  and  volun- 
teers, ajid  divided  into  separate  com- 
mands for  Portsmouth,  Plymouth,  Port- 
land, Dover,  Chatham  (with  Sheerness 
uid  Tilbury),  Harwich,  Pembroke,  Edin- 
burgh, Cork,  Dublin,  Jersey,  Guernsey 
uid  Aldemey.  To  this  garrison  ai*my, 
the  volunteers  will  contribute  a  valuable 
contingent  by  maintaining  one-fourth  of 
their  number  on  duty ;  whilst  those  of  the 
metropolis  would  form  a  distinct  camp, 
stationed  at  Tilbury,  and  constantly 
attended  by  one-foutth  of  each  regiment. 

The  yeomanry  will  be  mobilised  with  the 
eorps  stationed  near  its  own  county,  and 
will  do  duty  with  the  regular  cavalry 
«r  reserve. 

Xolnlily  (Latin,  moibilitasy  from  moveOj 
I  move) — Lightness,  facility  in  moving. 
In  war£Eure  it  is  of  the  highest  import- 
ance that  the  artillery  and  transport 
of  the  army  should  be  as  light  and 
movable  as  is  consistent  with  efficiency. 
Mot  only  does  this  term  apply  to  the 
particular  branches  above  adverted  to, 
but  mobility  expresses  also  the  facility 
and  rapidity  with  which  an  army  can 
traverse  a  country,  when  called  upon  to 
4o  battle  with  the  eDem/,  which,  com' 


bined  with  concentration  of  force,  is  likely 
to  bring  matters  to  a  successful  issue. 

Model — A  pattern  or  imitation  of  any- 
thing on  a  small  scale,  in  wood,  stone, 
wax,  or  any  other  convenient  substance. 
Models  are  not  only  made  for  the  re<lnc- 
tion  in  size  of  articles  of  all  sorts,  and 
for  the  possession  of  fac-similes  of  all 
such  works  as  are  either  too  large  to  be 
moved  or  too  expensive  to  be  bought, 
but  they  are  valuable  in  a  military  point 
of  view  in  giving,  in  a  handy  and  in- 
structive form,  the  elevation  of  ground 
sketched  out  in  topographical  maps  (vide 
Maps),  and  which  is  also  applicable  to 
fortifications,  &c. 

Under  the  name  of  model  an  apparatus 
has  been  lately  invented  by  Captain  £. 
Padmore  Clark  (Instructor  of  Musketry, 
Herefordshire  Militia),  for  the  purpose 
of  instructing  ofiicers  and  men  in  the 
cavalry  and  infantry  drill.  The  infantry 
model  consists  of  a  miniature  regiment  of 
infantry,  in  metal,  and  is  so  formed  that 
the  ranks  can  be  simultaneously  turned 
in  any  direction,  and  the  position  of 
ofiicers  and  markers  is  clearly  defined. 

This  apparatus,  which  is  called  "  Drill 
Model  Apparatus,"  consists  of  a  bat- 
talion of  six  companies,  with  mounted 
and  other  officers,  colour-party,  band, 
and  pioneers,  complete.  Two  of  the 
companies  are  divisible  into  half-com- 
panies, for  the  purpose  of  showing  the 
movement  of  the  side-face  companies 
in  the  formation  of  a  two-deep  square  in 
a  battalion  of  four  companies.  There 
are  six  small  stands  to  attach  to  the  right 
or  left,  or  the  centre,  of  each  company, 
for  the  leading  guide  in  formations  of 
fours  to  a  fiank,  or  for  the  right  guide  in 
retiring  in  line. 

This  apparatus  will,  doubtless,  prove 
very  useful  in  imparting  to  young 
officers  practical  knowledge  in  this  im- 
portant branch  of  their  profession,  and 
will  assist  them  in  clearly  understand- 
ing the  different  movements  which  com- 
panies and  battalions  are  called  upon 
to  perfoi*m  on  the  drill-ground  or  in  the 
field.  The  drill  model  for  cavalry  is 
similar,  and  represents  a  whole  regiment, 
and  the  troops  and  squadrons  are  divi- 
sible on  the  plan  of  the  infantry  niQd«\. 

MoleenleB  (Latin,  moles,  «k  tiv&»&V~ ^^"^ 
infinitely   small   matexisA.    ^9lt\a.^^'&    q>^ 
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which  bodies  are  conceived  to  be  aggre- 
gations. 

Molten  Iron — Iron  in  a  state  of  fusion. 

Momentum — ^The  ^^  momentam  "  of  a 
body  is  the  product  of  its  velocity  and 
quantity  of  matter,  which  last  is  in  the 
compound  ratio  of  its  density  and  mag- 
nitude. Let  M  be  the  momentum  of  a 
body,  W  its  quantity  of  matter  or  weight, 
and  17  its  velocity,  then 

M  W 

M  =  Wv,  whence  W  =  —  and  17  =  t^. 

Thus,  if  a  body  weighing  20  lbs.  be 
moving  with  a  velocity  of  6  feet  per 
second,  then  M  =  Wt?  =  20  x  6  =  120  feet 
momentum. 

Mom-ranghnn  (Indian,  mr,m,  wax ; 
ro'tghuriy  oil) — A  composition  used  for  pre- 
serving harness  and  furniture  in  India. 
It  consists  of  two  parts  of  bees-wax,  two 
parts  of  sweet  oil  or  mutton  fat,  one 
part  of  turpentine,  and  a  very  small 
quantity  of  camphor. 

Monorieff  Carriage,  tide  Carriage, 
Moncrieff. 

Money,  Smart,  vide  Smart  Money. 

Money,  Subsistence,  vide  Subsistence 
Money. 

Monk — ^A  piece  of  junk  or  touchwood 
laid  over  the  priming  of  a  mine  to  give 
the  miner  time  to  retire. 

Monkey — A  heavy  weight  for  driving 
piles,  and  which  is  dropped  from  a  pile- 
driving  machine. 

Monk's  Guns — Pieces  of  ordnance  cast 
upon  a  principle  which  was  brought  for- 
ward by  Mr.  Monk  in  1838.  He  designed, 
amongst  his  other  guns,  the  32-prs.  known 
by  artillerists  as  the  A,  B,  and  C  Monk 
guns,  which  are  still  in  the  service. 

Montigny  Mitraillenr  —  One  of  the 
many  types  of  mitrailleors  which  have 
been  invented  of  late  years.  It  is 
thus  described  by  Major  Fosbery,  V.C., 
of  the  Bengal  Staff  Corps:— "This 
machine  consists  of  thirty-seven  rifled 
steel  barrels,  hexagonal ly  formed  ex- 
teriorly, and  fitted  and  soldered  into  a 
wrought-iron  tube,  somewhat  in  the  form 
of  an  ordinary  piece  of  artillery.  This 
has  a  movable  breech-piece,  worked  by 
means  of  a  lever,  and  containing  a  spring 
and  striker,  corresponding  with  each 
barrel.  The  whole  of  the  barrels  can 
be  charged  simultaneously  by  tliQ  iutxo* 


duction  of  a  steel  plate  containing  the 
thirty-seven  cartridges ;  they  can  be 
fired  independently,  and  at  any  int«ml 
of  time,  or  the  whole  may  be  fired  in  one 
second  ;  reloading  takes  five  seconds,  and 
a  continuous  fire  at  the  rate  of  ten  dis- 
charges per  minute  can  be  maintained. 

"  The  gun  is  provided  with  both  ver- 
tical  and  horizontal  adjustments,  aad 
may  be  made  to  sweep  horizontally  tUfMg 
a  line  of  adjustment  between  each  dis- 
charge, or  during  the  discharge  itself. 
As  there  is  no  recoil,  the  gnn  once  laid 
will  continue  to  throw  28  lbs.  weight  of 
projectiles  per  minute  on  the  same  spot, 
or  at  various  points  of  any  line  requiriag 
the  same  elevation  without  any  further 
labour  than  that  involved  in  the  work- 
ing of  the  lateral  adjustment."  It  ap- 
pears from  Major  Fosbery's  account,  who 
was  sent  to  Belgium  by  the  English 
government  to  report  on  this  mitraiUeor, 
that  at  866  yards  the  hits  were  32*13 
per  cent. 

From  the  report  of  the  special  com- 
mittee appointed  to  carry  out  compara- 
tive experiments  with  the  Montigny  and 
Gatling  mitrailleurs,  it  would  seem  thai 
the  result  is  in  favour  of  the  latter.  In  tiio 
special  competition  between  this  gun  and 
the  Montigny  mitraillenr  of  thirty-se^en 
barrels,  the  former  made  618  hits  in  3 
minutes  31  seconds,  in  720  rounds  at 
600  yards;  the  Montigny,  at  the  same 
range  and  with  the  same  number  ef 
rounds,  scoring  538  in  4  minutes.  With 
558  rounds  at  800  yards,  the  result  was 
even  more  favourable  to  the  Gatlii^;, 
which  made  439  hits  in  2  minutes 
26  seconds,  against  the  Montigny's  298 
in  3  minutes  3  seconds. 

Moonom's  Foie — ^A  percussion  fuse, 
made  of  metal  (brass  or  bronze),  aad 
screwed  into  the  shell  (naval)  like  the 
ordinary  naval  fuze.  This  fuze  has  beea 
superseded  by  Pettman's  fuze,  in  conse- 
quence of  its  liability  to  burst  pre- 
maturely when  fired  with  full  serries 
charges. 

Moral*'  (French)  —  Means  the  state 
of  the  moral  faculties  of  a  man  or  aa 
army,  in  contradistinction  to  the  f^^ 
sique.    Hence  it  is  applied  to  the 


*  We  have  preferred  keeping  the  F^cbi^ 
spelling  of  the  word,  as  Morale,  as  it  is  oftM 
crraDnow^l  v^Vd^bss  a  dtfliefent  mssalPf 
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ance  which  a  man  feels  in  conscious 
superiority. 

Itoaas — Uncultiyated  land,  saturated 
with  water  to  such  an  extent  as  to  be 
dangerous  to  walk  upon.  Such  lands, 
however,  can  be  drained  and  made  useful 
for  cultivation.  A  morass  comes  under 
the  head  of  a  military  obstacle,  and  would 
form,  if  necessary,  a  good  pMnt  cTappui 
for  troops  to  rest  upon.  {Vide  Recon- 
noissance.) 

Xoxion — A  kind  of  open  helmet,  with- 
out visor  or  bever,  somewhat  resembling 
a  hat.  It  was  commonly  worn  by  arque- 
busiers  and  musquetiers.  It  first  ap- 
pears in  the  reign  of  Edward  IV. 

Xdrae  Infltruxnent  —  An  instrument, 
invented  by  an  American  (Dr.  S.  Morse), 
fi>r  transmitting  messages  by  means  of 
electricity.  The  system  pursued,  and  by 
means  of  which  signals  can  be'  recorded, 
consists  of  an  alphabet  composed  of  dots 
and  dashes,  marked  on  a  slip  of  paper 
that  unrolls  itself,  which  are  produced 
by  the  emission  of  an  electric  current  of 
a  length  of  time  proportioned  to  the 
length  of  the  signal.  This  system  is 
generally  employed  on  most  telegraph 
lines,  as  being  the  simplest,  and  is  used  in 
the  l^eld  telegraphy  of  the  ai-my. 

Mortar — ^A  short  piece  of  ordnance 
made  of  cast  iron  or  bronze,  and  having 
the  trunnions  in  rear  of  the  breech.  The 
bores  of  bronze  mortars  are  from  1^  to 
2  calibres  in  length,  iron  mortars  being 
about  2  calibres,  and  the  shape  of  the 
chamber  a  truncated  cone  or  gomer  shape, 
named  after  a  French  artillery  marshal 
of  that  name.  Mortars  were  used  by  the 
Turks  at  the  siege  of  Khodes  in  1522,  and 
introduced  into  the  French  artillery  in 
1634,  and  were  first  used  afloat  in 
1679,  at  the  French  attack  on  Algiers. 
They  were  then  discharged  from  a  bomb 
ketch.  The  object  of  this  shaped  piece  is 
to  throw  shells  at  high  angles,  generally 
45^,  for  the  purpose  of  bombarding 
towns,  forts,  or  works  of  any  kind ;  from 
their  penetrating  power,  in  consequence  of 
the  high  angles  at  which  they  are  fired, 
they  are  most  effective ;  the  shells  are  also 
valuable  in  setting  fire  to  any  combusti- 
ble matter  amidst  which  they  may  fall, 
and  when  carcasses  are  used,  the  destruc- 
tion ii  very  great  on  falling  into  dock- 
jardsy  arsenaU,  and  taoongst  shippingj  &c. 


The  iron  mortars  used  for  land  service 
are  the — 

13-inch  of  36  cwt. 

10-inch  of  18  cwt. 

8-inch  of    9  cwt. 

Bronze  mortars — 

5i^>inch  royal  of  IJ  cwt. 
4f-inch  royal  of    J  cwt. 

Iron  mortars  are  used  in  fortresses, 
and  for  siege  purposes,  the  8-inch  mortar 
forming  also  part  of  the  ordnance  of  the 
heavy  field  batteries  used  in  India. 
Bronze  mortars  are  very  useful  in  the 
advance  trenches  in  the  attack  of  fortifietl 
places,  from  the  facility  in  moving  them 
from  place  to  place ;  and  in  mountain  war- 
fare, from  their  lightness,  they  are  ver}- 
valuable.  Iron  mortars  have  generally  a 
fixed  elevation,  viz.  45°,  and  the  length 
or  otherwise  of  the  range  is  regulated  by 
the  charge. 

The  Germans  used  rifled  mortars  in 
the  war  of  1870-71,  and  they  were  found 
very  effective. 

Mortar,  Ck)ehom,  vide  Coehorn  Mortars. 

Mortar  Platform,  vide  Platform,  Mor- 
tar. 

Mortar  Portion  —  The  information 
given  under  the  head  of  Gun  Portion 
will  inform  the  reader  that  a  mortar 
portion  is  similarly  constructed ;  the 
ditch,  however,  would  have  to  be  made 
from  23  feet  to  26  feet  wide,  on  account 
of  the  solid  pai'apet.  The  mass  of  earth 
to  be  thrown  up  to  form  the  epaulment 
being  consequently  greater  than  in  the 
gun  portion,  the  working  party  will 
have  to  be  increased. 

Mortar  Shell — A  hollow  projectile  of 
dimensions  to  fit  the  pieces,  shown  under 
the  head  of  Mortar.  Mortar  shells  are 
issued  loose,  but  are  filled  with  a  charge 
of  bursting-powder  at  the  time  they  are 
required.  They  are  fired  from  mortars 
at  high  angles ;  the  larger  natures,  with 
the  object  of  setting  fire  to  buildings, 
ships,  or  other  combustible  constructions 
(and  in  the  attack  of  a  place,  they  would 
be  especially  directed  on  the  gunpowder 
magazines) ;  the  smaller  natures,  to 
annoy  or  drive  out  troops  behind  parapets 
or  any  particular  cover. 

Mortiae  (Latin,  mordere^  to  bite) — In 
carpentry,  a  hole  cut  in  a  piece  of  vrood. 
to    receive   a  coireai^oudATi^   -^TQ^'b^sW^'OL 
formed  upon  another  i^\ec«. 
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Mortise  and  Tenon  —  A  description 
of  joint  used  in  wood-work.  The  extre- 
mity of  one  piece  of  timber  is  let  into 
the  face  of  another  piece,  a  tongue  being 
formed  at  the  end  of  the  piece  to  be  let 
in,  which  is  called  a  tenon,  and  the 
hole  cut  in  the  face  of  the  other  is  called 
a  mortise, 

XoBS  Troopers  —  Marauders ;  free- 
booters ;  plunderers.  They  were  confined 
to  the  districts  which  divided  the  Scotch 
and  English  territories  before  the  Union. 
They  were  banded  together  in  clans,  and 
lived  by  rapine,  and  received  this  deno- 
mination from  the  character  of  the 
country  over  which  they  travelled  in 
their  adventurous  mode  of  life.  They 
were  seldom  heard  of  after  the  Union. 

Mother  Liqnor — ^The  water  enclosed  in 
the  crystals  of  various  salts  before  they 
have  been  finally  boiled  and  pulverised. 
In  the  present  system  of  refining  salt- 
petre, which  has  been  adopted  for  some 
years  past  {vide  Saltpetre),  the  crystals 
are  so  minute  that  no  liquor  remains 
within  them ;  this  is  a  great  advantage, 
and  lessens  the  cost  of  refining. 

Motion — The  passing  of  a  body  from 
one  place  to  another ;  the  continued  and 
successive  change  of  place.  Motion  is 
of  two  kinds,  either  uniform  or  variable, 
and  is  produced  by  force ;  and  upon  the 
nature  of  the  force  or  forces*  depends  in 
what  manner  the  body  acted  upon  will 
move.  The  simplest  case  of  motion  is 
that  of  a  body  moving  uniformly  in  a 
straight  line,  or,  in  other  words,  travers- 
ing equal  distances  in  any  equal  successive 
proportions  of  time  whatever,  when  it  is 
called  a  uniform  motion. 

The  next  in  simplicity  is  that  of  a  body 
moving  in  a  straight  line,  but  not  uni- 
formly, or,  as  it  may  be  described,  tra^ 
versing  unequal  distances  in  any  equal 
successive  portions  of  time,  when  it  is 
called  variable  motion. 

The  motion  is  said  to  be  accelerated 
when  the  distances  traversed  in  equal 
times  are  successively  greater  and 
greater;  and  when  these  distances  are 
less  and  less,  it  is  said  to  be  retarded. 

There  are  three  general  laws  of  mo- 
tion according  to  Newton's  *  Principia ': — 

1.  That  a  body  always  perseveres  in 

its  state  of  rest,  or  of  uniform  motion 

in  a  straight  line,  till,  acted  upon  b^ 


some  extraneous  cause,  it  be  made  to 
change  its  state. 

2.  That  when  any  force  acts  upon  a 
body  in  motion,  the  change  of  motion 
which  it  produces  is  the  same  in  magni* 
tude  and  direction  as  the  effect  of  the 
force  upon  the  body  at  rest.  Hence  it 
appears  that,  if  the  time  during  which  a 
constant  force  acts  upon  a  particle  be 
divided  into  any  number  of  eqnal  por- 
tions, the  same  change  of  momentum 
will  be  produced  by  the  force  during 
each  of  these  portions  of  time,  sad, 
consequently,  the  entire  change  pro- 
duced by  the  force  during  any  int^ral 
of  time  will  be  proportional  to  the 
length  of  this  interval. 

3.  That  action  and  reaction  are  eqnil 
and  in  opposite  directions,  and  from  thii 
law  it  appears  that  the  changes  of  mo- 
mentum produced  by  different  forces  in 
the  same  time  are  proportional  to  the 
magnitude  of  the  forces  as  measured  \fj 
the  weights  they  would  support,  and  are 
entirely  independent  of  the  masses  of  the 
bodies  upon  which  the  forces  act,  and  of 
the  nature  of  the  connection  of  the 
several  parts  of  those  bodies. 

Motion,  Parallel,  vide  Parallel  Motion. 

Motion,  Reoiprocating,  vide  Recipro- 
cating Motion. 

Motive  Power — ^The  whole  power  or 
force  acting  upon  any  body,  or  quantity 
of  matter,  by  which  it  is  put  in  motion; 
such  as  gunpowder  acting  upon  a  shot  or 
shell. 

Motto — In  heraldry,  a  word  or  short 
sentence  which  forms  an  accompaniment 
to  a  coat-of-arms,  crest,  or  household 
badge.  On  reference  to  the  Queen's  Regu- 
lations, it  will  be  found  that  most 
regiments  have  a  motto  on  their  standards 
and  colours  confen-ed  by  royal  authority. 
Regiments  which  have  no  colours  or 
standards  have  the  badges,  devices,  and 
mottoes  borne  on  their  appointments. 
The  origin  of  the  motto,  "  Dieu  et 
droit,"  which  accompanies  the  royal 


of  Great  Britain,  is  stated  to  be  snppose^^ 
to  have  been  a  war-cry,  and  was  need  wT 
England  at  least  as  eai*ly  as  the  time  of 
Henry  VI.     Its  origin  is  attributed  to  a 
saying  of  Richard  I. :  *'  Not  we,  but  Qod 
and  our  right  have  vanquished  France.** 
Mooldi^  Earthi  vide  Earth,  Mould* 
in?;. 
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Monldi  —  Forms  or  shapes  made  in 
loam  or  dry  sand  in  which  guns  are 
cast.  It  is  considered  unnecessary  to 
giye  an  account  of  the  method  pursued 
in  forming  moulds  for  casting  guns,  as 
this  mode  of  manufacture  has  been 
abandoned  in  the  service  for  that  now 
known  as  *'  building  up/'  the  gan  being 
built  up  with  a  succession  of  coils  of 
wrought  iron. 

Shot  and  shell  are  cast  in  moulds 
made  of  metal  or  sand ;  in  the  latter  case, 
the  sand  is  similar  to  that  formerly  used 
in  casting  guns,  though  a  less  refractory 
sand  is  needed,  as  the  mass  of  metal  is 
less,  and  possesses,  consequently,  a  less 
amount  of  heat.  It  is  mixed  with  clay- 
water  to  give  the  moulds  form  and  con- 
sistency. In  the  manufacture  of  Pal  User's 
projectiles,  the  heads  are  cast  in  metal, 
or,  in  other  words,  chilled,  and  the 
bodies  in  sand.  By  this  method,  the 
head  has  the  full  crushing  strength, 
while  the  body  has  more  tenacity,  and 
probably  impresses  rather  more  of  its 
force  on  the  target  on  impact  before  it 
splits  away  from  the  head,  but  the  main 
advantage  in  casting  the  bodies  in  sand 
is,  that  the  metal  is  believed  to  be  far 
less  subject  to  the  action  of  the  mole- 
cular forces,  which  may  either  split  it 
in  store  or  crack  it  so  as  to  cause  rup- 
ture in  the  bore  of  the  gun. 

Moant,  To— An  expression  variously 
made  use  of  in  military  laffairs.  Thus, 
to  mount  a  breach  is  to  assault  it ;  and 
to  mount  guard  is  going  on  guai'd ; 
to  mount  a  gun  is  to  place  it  on  its 
carriage. 

Xonntain  Artillery  —  Ordnance  of 
small  calibre,  especially  adapted  to 
mountainous  countries.  The  ordnance 
forming  the  equipment  of  a  mountain 
battery  consists  of  7-pr.  rifled  guns, 
which  carry,  besides  the  usual  ammuni- 
tion for  such  guns,  double  shell.  Such 
guns,  made  of  steel  and  150  lbs.  in 
weight,  were  used  in  the  Abyssinian 
campaign,  now  familiarly  known  amongst 
artillerymen  as  the  "  Steel  Pens  "  of  the 
service,  from  the  name  of  the  command- 
ing officer  of  the  battery.  Major  (now 
Colonel)  Penn,  R.A.  There  is  in  the  ser- 
vice a  new  rifled  M.T.  gun  of  200  lbs. 
made  of  steel. 

In  the  movinUdnoas  parts  of  the  Punjab, 


mules  or  ponies  carry  this  nature  of  ord- 
nance. In  Assam,  a  country  abounding  in 
forest,  and  subject  to  much  rain,  elephants 
alone  are  used. 

Moimtain  Carriagei,  vide  Carriages, 
Mountain. 

Mountaiiis — Elevations  or  eminences 
on  the  surface  of  the  globe,  consisting 
of  masses  of  earth  or  rock,  and  rising 
to  many  thousands  of  feet  in  height. 
They  present  themselves  to  the  eye  in 
the  form  of  ranges  of  hills  or  mountains, 
and  often  form  the  natural  boundaries 
of  countries.  In  warfare,  mountains 
offer  a  considerable  obstacle  to  an  in- 
vading army,  and,  if  properly  defended, 
may  either  stay  the  advance  of  an 
enemy  or  prevent  ingress  into  the 
country.  The  difficulty  to  be  overcome 
will  be  still  greater  if  there  be  other 
obstacles,  such  as  rivers  and  a  succession 
of  mountain  ranges.  In  such  warfare  the 
invading  general  should  use  every  precau- 
tion in  examining  each  step  of  the  way, 
and  gleaning  all  information  in  his  power 
from  maps,  guides,  and  reconnoissances. 
Further,  he  should  be  careful  that  he  does 
not  fall  into  a  trap,  which  the  enemy  may 
lay  for  him  in  feigning  retreat,  when 
he  is  endeavouring  to  outflank  him  and 
get  in  his  rear,  thus  rendering  the  posi- 
tion of  the  invader  very  precarious.  It 
should  therefore  be  laid  down  as  a 
maxim  that,  in  mountain  operations 
especially,  the  flanks  and  rear  of  the 
invading  army  must  be  secured,  to  pre- 
vent being  surrounded. 

One  of  the  great  difficulties  in  this 
nature  of  warfare  is  keeping  the  com- 
munication open  with  the  rear  and 
bringing  up  food  for  the  army,  as 
mountain  ranges,  passes,  &c.  do  not 
afford  facility  for  using  wheeled  car- 
riage ;  and  the  transport,  therefore, 
resolves  itself  into  men  and  pack 
animals.  Such  transport  forms  but  a 
slow  and  precarious  means  of  carrying 
forward  supplies,  if  not  well  guarded. 
History  affords  examples  of  the  diffi- 
culty of  mountain  warfare  in  trans- 
porting the  materiel  of  war ;  thus,  for 
instance,  that  of  Napoleon,  the  First 
Consul,  whilst  effecting  the  passage  of 
the  Alps,  with  the  French  army,  in  tKa^l 
part  called  the  Great  and.  tV^  \A\,N\ft  ^\.. 
Bernard.    The  caxiiage  o£  \i\&  «tT\JCi\«rj 
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and  stores  was  a  source  of  great  anxiety 
and  difiiculty.  The  exertion,  James  tells 
lis  in  his  *  Military  Dictionary,*  of  a  whole 
battalion  was  requisite  for  the  convey- 
ance of  one  field-piece,  with  its  propor- 
tion of  ammunition;  one  half  of  the 
regiment  could  only  draw  the  load,  while 
the  other  half  was  obliged  to  carry  the 
knapsacks,  firelocks,  camp  kettles,  and 
five  days'  rations. 

Xonsing  a  Hook — A  mode  of  passing 
a  piece  of  spun  yarn  round  the  point  and 
back  of  the  hook  of  a  block,  in  order  to 
prevent  its  disengaging  itself  from  any- 
thing to  which  it  may  be  hooked. 
.  Moutll — ^The  aperture  of  anything, 
such  as  the  mouth  of  a  cannon,  the 
mouth  of  an  embrasure,  the  mouth  of  a 
river. 

Movement — The  regular  and  orderly 
motion  of  an  army  for  some  particular 
purpose.  It  is  also  described  as  the 
changes  made  by  an  army  from  place 
to  place,  either  to  take  up  new  camp- 
ing ground,  to  engage  the  enemy,  or  to 
avoid  him. 

Under  this  term,  as  described  in 
James*  *  Dictionary,*  are  comprehended 
all  the  different  evolutions,  marches, 
countermarches,  and  manoeuvres,  which 
are  made  in  tactics,  for  the  purpose  of  re- 
treating from  or  of  approaching  towards 
an  enemy.  The  science  of  military  move- 
ments forms  one  of  the  principal  features 
in  the  character  of  a  great  commander. 
If  he  be  full  of  resource  in  this  impor- 
tant branch,  he  may  oftentimes  defeat 
an  enemy  without  even  coming  to  blows, 
for  to  conceal  one's  movements  requires 
great  art  and  much  ingenuity. 

Xovexnent,  Flank,  vide  Flank  Move- 
ment. 

Movement,  Tnming,  vide  Turning 
Movement. 

Moving  or  Motive  Force  —  In  me- 
chanics, as  described  in  Brande  and  Cox*s 
*  Dictionary  of  Science,*  "  the  cause  of  the 
change  of  velocity  in  the  motion  of  a 
body.  At  any  instant  it  is  measured  by 
the  increment  of  momentum,  referred  to 
the  units  of  time,  and  is,  therefore,  ex- 


d  d*s 

pressed  by  m  ^  =  m-^ 


The  unit  of 


moving  force   is   that   which   in   every 
unit  of  time  conld  impart  to  tlie  uml 


of  mass  a  unit  of  velocity.  That  part 
of  the  moving  force  which  may  be  con- 
ceived to  be  acting  upon  each  unit  of 
mass  of  a  moving  force  is  often  called 
the  accelerating  force.'* 

Mufti  —  A  term  in  the  army  far 
plain  clothes,  the  opposite  of  regimental 
clothing.  In  the  British  army,  an  officer 
in  England  is  permitted  to  appear  in 
mufti  when  off  duty. 

Mnle — ^The  hybrid  between  the  jadnat 
and  the  mare.  Mules  are  used  chiefly  in  | 
m  ountainous  countries  as  beasts  of  burden.  ^ 
They  may  be  procured  in  most  parts  of  ti» 
world.  In  the  mountainous  parts  of  the 
Punjab  they  form  the  usual  draught  and 
carriage  for  mountain  guns.  The  Indiaa 
mules,  though  smaller  in  stature  tho 
the  Spanish  or  other  continental  mnlet, 
are  not  weaker ;  indeed,  if  anything, 
they  are  stronger,  and  can  go  through 
more  fatigue.  This  was  shown  in  the 
Abyssinian  campaign.  On  a  level  road 
a  mule  will  carry  about  250  lbs.  This, 
however,  would  be  a  heavy  load  for  con- 
tinuous marching  in  a  hilly  country, 
which  proved  to  be  the  case  in  Abyssinia ; 
the  mules  being  unable  to  carry  more 
than  100  lbs.  when  the  force  reached 
Magdala.     (  Vide  Sumpter  Mules.) 

Muller — ^A  hand  instrument  made  of 
wood  and  covered  with  leather;  it  i* 
used  in  the  laboratory  for  redudi^; 
powder  to  great  fineness.  The  term  is 
also  applied  to  the  painter's  stone  for 
mixing  paint. 

Multiple  —  In  arithmetic,  any  quan- 
tity which  contains  another  an  exact 
number  of  times,  without  a  remainder, 
is  a  multiple  of  the  latter,  and  the  latter 
is  a  submtUtiple  or  part  of  the  former. 

Munokeel — A  kind  of  litter  which  h 
used  on  the  Madras  and  Bombay  side  oi 
India.  It  is  simply  a  hammock  sus- 
pended from  a  horizontal  pole,  and  is 
carried  by  two  men.  It  weighs  about 
20  lbs.  To  keep  the  canvas  of  the  cot  or 
hammock  at  full  length,  there  is  a  croei 
piece  of  wood  at  the  top  and  bottom.  On 
service  it  would  be  used  for  the  same 
purpose  as  the  doolie  of  Bengal.  Under 
another  name,  the  muncheel  is  oommonly 
used  to  carry  people  about  in  the  Himft* 
laya  -Mountains.  A  large  umbrella  it 
used  to  guard  against  the  sun,  and  a 
'w«l\.«t'^x^€  -^v^cq  of  cloth,  or  a  blankft, 
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is  thrown  over  the  supporting  pole  to 
keep  off  the  rain. 

MnnitioBB  of  War — ^Ammunition  and 
military  stores  of  every  description. 

Xuflifl,  vide  Schools,  Military. 

Musket  (French  numsquct ;  from  mou- 
chei,  a  sparrow-hawk ;  in  the  same  way 
that  other  shooting  implements  were 
named  falcon,  falconet,  &c.) — ^The  general 
name  given  to  the  arm  of  an  infantry 
soldier.  Muskets  were  introduced  into 
England  before  the  middle  of  the  sixteenth 
century.  In  the  *  Hythe  Text-book  *  it 
is  shown  that  a  musket  is  properly  a 
fire-arm  borne  on  the  shoulder ;  it  was 
applied  to  the  matchlock,  and  the 
term  firelock  to  the  wheel-lock  in  this 
century,  and  to  the  flintlock  towards 
the  end  of  the  seventeenth  century. 
Latterly  both  terms  seem  to  have 
been  applied  indifferently.  In  1839 
the  percussion  principle  was  intro- 
duced, and  since  then  the  musket,  as 
it  is  still  called,  has  been  brought  to 
I  great  perfection  in  the  rifled  small-arm 
I      of  the  present  day. 

Musketry  Instruetion — The  know- 
ledge imparted  to  the  oflicers  and 
soldiers  of  a  regiment,  to  perfect  them 
in  the  theory  and  practice  of  small- 
arms.  The  following  is  the  course 
pursued  in  all  line  regiments. 

£very  year,  in  the  infantry  and  cavalry, 
each  company  and  troop  in  a  regiment 
is  struck  off  duty  in  turn,  to  go  through 
the  annual  course  of  musketry,  under 
the  regimental  instructor.  This  is  di- 
vided into  preliminary  drill  and  practice. 
The  former  lasts  four  days,  and  con- 
sists of  position  (standing  and  kneeling), 
aiming,  and  judging  distance  drill,  and 
the  teaching  of  theory ;  the  latter  is 
divided  into  three  periods,  and  consists 
in  firing  a  number  of  rounds  at  difierent 
distances,  from  150  to  800  yards — stand- 
ing, kneeling,  or  in  any  position.  Volley 
and  independent  firing,  skirmishing,  &c. 
form  part  of  the  course,  during  which 
each  man  fires  90  rounds. 

The  result  of  each  man's  firing  is  con- 
signed to  carefully  drawn  up  tables,  and 
classified  by  regiments  according  to  the 
figure  of  merit.  These  tables  are  published 
yearly  in  a  blue-book. 

Musketry  Instructor,  vide  Instructor 
of  Musketry. 


Musketry  Powder — Comprises  the 
powders  used  with  small-arms  and 
pistols.  A  powder  designated  Ii.F.G.' 
is  the  powder  used  with  the  Henry- 
Martini  and  Snider  rifles. 

Musketry,  Sehool  of;  vide  Schools,  Mili- 
tary. 

Musquetoou — ^A  species  of  musket, 
but  thicker  and  wider  in  the  bore  than 
the  ordinary  musket.  This  arm  was 
used  towards  the  close  of  the  seventeenth 
century ;  it  is  now  obsolete.  It  propelled 
a  ball  about  5  oz.  in  weight. 

Mussudk  (Persian,  musky  leather) — A 
leathern  bag  for  carrying  water,  which  is 
slung  on  a  man's  back.  Sometimes  a 
pair  of  mussucks  is  slung  across  the  back 
of  a  pony,  mule,  or  bullock.  A  leather  bag 
is  universally  used  in  India  and  in  other 
Asiatic  countries  for  carrying  water. 
On  the  march,  water  is  carried  by 
bheesties  in  mussucks  for  the  use  of  the 
troops. 

Muster  (French,  montrer,  to  show,  to 
put  forth,  to  display) — This  definition 
will  at  once  convey  the  origin  of  our 
word  *^  muster "  and  explain  its  object, 
viz.  that  the  troops  may  show  them- 
selves, and  be  counted  over. 

Muster  Roll — A  return  or  list  of  all 
troops  and  establishments,  actually  pre- 
sent on  parade  or  otherwise  accounted  . 
for,  which  is  taken  on  the  last  day 
of  every  month.  The  presence  at  muster 
of  all  concerned  is  peremptorily  neces- 
sary, otherwise  an  officer  or  soldier  sub- 
jects himself  to  forfeiture  of  pay,  unless 
leave  by  competent  authority  has  been 
obtained.  The  Queen's  Regulations  lay 
down  that  the  presence  of  the  com- 
manding officer  is  necessary  on  all  muster 
parades,  without  he  is  on  leave,  when  the 
next  in  command  will  take  the  muster 
and  sign  the  usual  documents.  The 
commanding  oflicer's  absence  on  leave  is 
to  be  noted  in  the  muster  roll. 

Mutiny,  To — To  mutiny  is  to  rise 
against  lawful  authority.  The  term  has 
long  included  behaviour,  either  by  word 
or  deed,  subversive  of  discipline,  or  tend- 
ing to  undermine  superior  authority. 

The    acts    now   constituting    mutiny 
proper  are,  as  stated  in  the  Articles  of 
War,  "exciting,   causing,  or  joining  vdl 
any  mutiny  or  sediUoii',  "vVeui  Y^^awiX. 
thereat,  failing  to  use  \,\i«  wXmo^X  ^.^q'lN. 
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to  suppress  it ;  when  knowing  of  a 
mutiny  or  intended  mutiny,  failing  to 
give  notice  of  it  to  the  commanding 
officer;  striking  a  superior  officer,  or 
using  or  offering  any  violence  against 
him,  while  in  the  execution  of  his 
duty ;  disobeying  the  lawful  command 
of  a  superior  officer."  The  punishment 
of  the  above  offences,  which  extends 
under  certain  circumstances  to  death,  is 
detailed  in  the  articles  quoted. 

The  most  recent  case  of  mutiny  of  an 
army  is  that  of  the  Indian  army  in  1857. 

Matiny  Act — ^An  act  for  the  punish- 
ment of  mutiny  and  desertion.  This  act, 
which  the  British  parliament  passes  from 
year  to  year,  investing  the  sovereign 
with  large  powers  to  regulate  the  good 
government  of  the  army,  was  first  framed 
in  the  reign  of  William  III.,  and  is  the 
immediate  ancestor  of  the  one  now  in 
force.  With  the  view  of  placing  a  check 
upon  the  exercise  of  the  military  power 
of  the  king,  the  act  was  passed  for  six 
months  only  at  first.  This  act,  which 
empowers  the  crown  to  form  articles  of 
war,  and  to  constitute  military  courts- 
martial,  was  renewed  soon  after  its  ex- 
piration, and  has  been  annually  re- 
enacted,  with  many  alterations  and 
amendments,  ever  since.  The  act  pro- 
vides for  the  assembling  and  constitution 
of  courts-martial,  and  a  variety  of  other 
military  duties,  and  the  punishment  of 
military  crimes  and  ofifences. 

Miuzle,  Drooping  of,  vide  Drooping. 

Muzzle-loader — ^The  name  given  to  all 
guns,  smooth-bore  or  rifled,  which  are 
loaded  at  the  mouth  or  muzzle,  to  dis- 
tinguish them  from  those  loaded  at  the 
breech.  All  the  newly  made  ordnance 
used  in  the  service  are  riHed,  and  loaded  at 
the  muzzle,  but  the  first  rifled  guns  (Arm- 
strong's) were  breech-loaders.  The  change 
from  breech-loading  to  muzzle-loading 
was  brought  about,  chiefly,  from  the  in- 
stability of  the  system  in  heavy  guns, 
a  want  of  a  reliable  breech-closer,  and 
the  want  also  of  a  suitable  percussion 
fuze.  Moreover,  the  nature  of  the  powder 
used  when  heavy  breech-loaders  were  in 
the  service  was  such  as  to  render  the 
breech  apparatus  unsafe. 

A  muzzle-loading  gun,   as  described 

by  Lieutenant-Colonel  Owen,  R.A.,  **  has 

a  simpler,  less  costly,  and  stronger  con- 


struction ;  the  ammunition  is  less  costly, 
and  a  simple  fuze,  without  percussion 
arrangement,  can  be  used."  (Ftcte  Ap- 
pendix B.) 

Muzzle  of  a  Chm — ^A  term  applied  to 
the  mouth  of  a  gun. 

Muzzle-pivoting  Gftrriages,  vide  Car- 
riages, Muzzle-pivoting. 

Mozzle  Velocityi  vide  Velocity. 


Naick — An  Indian  term  for  a  corporal 
in  a  native  regiment. 

Nail — ^A  pointed  piece  of  metal  which 
is  used  as  a  fastening  in  wood  and  ir(tt 
work,  and  for  other  ])urposes.  Naili 
are  of  different  sizes  and  material.  Iron 
nails  are  either  wrought,  cast,  or  cut 
out  of  sheet-iron;  wrought  nails  are 
also  made  from  plates  rolled  for  the 
purpose,  and  then  slit  by  means  of  slit- 
ting rollers  into  nail  rods  or  split 
rods  of  various  sizes  and  qualities,  ac- 
cording to  the  variety  of  nail  required. 
The  various  sorts  of  forged  nails  are 
many,  numbering  upwards  of  300,  to 
which  are  given  specific  names,  as  hurdle^ 
scupped,  mopf  &c.,  and  are  known  also 
under  the  retail  terms  o{  fourpenny,  sir- 
penny,  tenpenny,  &c.  Nails  are  also  dis- 
tinguished after  the  forms  of  their  heads 
and  points,  as  rose,  clasps  diamond,  &c 
heads,  and  flat,  sharp^  spear,  &c.  points. 
The  thickness  is  expressed  by  the  terms 
fine,  bastardf  strong  ;  the  length  of  some 
sorts  by  direct  lineal  measure,  but  it  is 
more  usually  included  in  the  weight  of 
1000  of  the  nails  referred  to. 

Naphtha — A  bituminous  inflammable 
liquid,  known  also  as  rock'oU,  It  is 
obtained  by  distillation  from  petroleum. 
In  the  'Soldier's  Pocket-book,'  a  pre« 
paration  of  naphtha  is  suggested  as  a 
good  substance,  when  set  fire  to,  to  throw 
on  a  river  above  where  the  enemy  is 
making  a  bridge  of  boats,  either  to  let 
\^T«  \.o  l\i^  bTvd^e  or  to  throw  a  light 
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npon  his  movements,  which  might  make 
him  desist. 

Vaamyfh's  Hammer,  vide  Hammer, 
Steam. 

National  Anthem— A  piece  of  masic 
set  to  words,  and  common  to  all  nations. 
In  England  the  national  anthem  is  *^  God 
save  the  Queen,"  which  is  played  when 
troops  pay  the  prescribed  honours  to  the 
sovereign  and  members  of  the  royal 
family ;  in  the  latter  case  only  six  bars  of 
the  anthem  are  played.  The  fii*st  part 
of  the  national  anthem  may  also  be 
played  at  the  salute  of  a  viceroy,  at 
state  ceremonials,  and  at  the  trooping  of 
colours.  The  playing  of  the  national 
anthem  is  only  due  to  those  personages 
who  are  entitled,  under  the  regulations, 
to  a  royal  salute. 

National  ]>efeiioe — The  defence  of  a 
state  or  a  nation  against  invasion. 

The  national  defences  of  a  country 
consist,  besides  her  armies  and  reserves, 
of  the  navy ;  of  the  fortifications,  forts, 
and  fortresses  built  along  the  coasts,  and 
on  some  important  strategical  points, 
either  inland  or  on  the  frontier  line ;  of 
torpedoes  laid  down  for  the  protection 
of  harbours,  arsenals,  &c.  When  these 
have  been  found  insufficient,  an  appeal 
is  made  to  all  men  able  to  carry  arms 
to  stand  up  for  the  defence  of  the 
country,  and  to  repulse  the  invasion. 
This  is  called  a  lev^e  en  masse  (</.  v.).  In 
England,  in  the  event  of  a  threatened 
invasion,  the  volunteers  would  be  called 
out  and  mobilised  with  the  different 
army  corps  to  which  they  belong. 

Mtixmal  Bifle  Association,  vide 
Volunteers. 

Have — The  central  part  of  a  wheel ;  it  is 
^nerally  composed  of  a  cylindrical  block 
of  wood  in  which  the  spokes  are  firmly 
fixed,  and  in  which  the  axle-arm  works. 
This  has  hitherto  been  the  nave  of  all 
artillery  carriages  in  the  British  service, 
but  in  the  newly  constructed  wrought- 
iron  carriages  the  Madras  pattern  nave, 
made  of  metal,  with  some  slight  modi- 
fication, has  been  adopted. 

In  the  Madras  wheel,  as  originally 
formed,  the  nave-box  is  made  of  gun- 
metal,  and  cast  in  one  piece  with  one 
of  the  plates,  but  the  principle  of  con- 
struction is  the  same  whether  it  be  so 
united  or  cast  separatelj.    Between  the 


two  plates,  12  spokes  are  placed,  so 
formed  that  the  parts  which  enter  the 
nave  are  in  close  contact  with  each 
other,  and  with  their  ends  forming  an 
arch  completely  round,  but  nut  quite 
I  touching,  the  nave  box.  The  whole 
'  construction  is  then  firmly  b6lted  to- 
gether, with  12  triangular  bolts  passing 
I  through  holes  in  the  discs,  and  fitting 
I  into  the  triangular  spaces  formed  be- 
tween each  spoke  by  their  radiation 
from  each  other.  These  bolts  have  cir- 
cular heads,  and  when  driven  into  their 
places,  their  ends  are  secured  outside  by 
nuts.  The  naves  are  in  two  or  three 
parts.  The  great  advantage  in  the 
latter  is  that  the  top  and  bottom,  as  two 
of  its  parts  are  termed,  are  almost 
rendered  perpetual,  whereas  in  the  nave 
in  two  parts,  if  the  box  wears  and  there- 
fore becomes  unserviceable,  the  box  with 
bottom,  altogether  nearly  three-fourths 
of  the  nave,  is  rendered  useless,  and  must 
be  renewed  ;  but  with  the  nave  in  three 
parts,  the  box  alone  is  renewable  if  it 
wears  away. 

In  the  late  Madras  artillery,  the  gun' 
metd  nave  had  been  in  use  for  the  last 
sixty  or  seventy  yearf,  and  no  failure  of 
its  strength  or  want  of  durability  had 
ever  been  reported.  For  many  reasons 
it  was  a  great  improvement*  on  the 
block  nave.  Its  durability  was  apparent 
after  the  occupation  of  Burmah  in  1852, 
and  subsequent  years.  In  that  country, 
for  a  long  period  after  it  was  annexed  to 
the  British  possessions,  gun  carriages^ 
Bengal  and  Madras,  had  for  want  of 
cover  to  stand  out  exposed  to  sun  and 
rain.  During  that  period  not  a  Madras 
wheel  was  the  worse  for  exposure, 
whereas  the  majority  of  the  Bengal 
wheels  had  large  deep  splits  in  the 
wooden  naves,  which  necessitated  their 
being  replaced,  and  the  wheels  set  up 
afresh. 

Very  serviceable  wooden  naves  can,  if 
required,  be  made  from  the  preserved  or 
non-decayed  parts  of  condemned  naves  put 
together  in  three  pieces ;  they  are  termed 
compound  or  joined  naves, 
Nave  Box,  vide  Box,  Nave. 
Navea*  Eleotro-ballistio  Apparatus, 
vide  Electro-ballistic  Apparatus. 

Naves'    PenduLom,   vide  ^<nA^\)XEi^ 
Navez*. 
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Near — Applied  to  the  left-hand  or 
riding  horse  of  a  team ;  to  the  left  feet, 
fore  or  hind,  of  an  animal ;  to  the  side 
or  stirrup  on  which  the  horse  is 
mounted.   {Vide  0£f.) 

Neoessaries — In  a  military  sense,  are 
such  articles  of  clothing,  &c.  as  are 
provided  by  the  state  for  the  soldier  on 
his  first  entering  the  army.  The  articles 
thus  named  are  known  also  as  the 
soldier's  kit  (7.  r.).  On  troops  proceeding 
to  India  or  the  colonies,  they  are  pro- 
vided besides  with  a  sea  kit. 

Neek — ^In  S.B.  guns,  the  narrowest 
part  of  the  gun ;  it  is  comprised  between 
the  muzzle  astragal  and  fillets  and  the 
swell  of  the  muzzle.  It  is  also  that 
portion  of  metal  behind  the  breech  ogee, 
termed  the  neck  of  the  cascable,  and 
which  is  contained  between  the  neck 
fillet  and  the  button  astragal. 

In  fortification,  the  interior  opening 
of  an  embrasure  is  termed  the  neck. 

Needle,  Dip  of  the,  vide  Dip  of  the 
Needle. 

Needle-gim — A  breech-loading  rifle, 
the  principle  of  which  rests  in  the 
manner  the  charge  is  ignited,  viz.  by 
means  of  a  pointed  piston  or  "  needle  " 
driven — as  in  the  original  Prussian  needle- 
gun,  into  a  small  case  of  fulminate  con- 
tained in  and  situated  between  the 
powder  and  the  bullet  of  the  cartridge, 
or,  as  in  the  Martini  -  Henry  and  the 
Snider,  against  the  cap,  which  is  placed 
at  the  base  of  the  cartridge — by  the 
action  of  a  spiral  spring  or  hammer. 
In  the  action  of  opening  the  breech, 
the  spiral  spring  is  set  by  the  trigger ; 
and  thus  the  trigger,  when  pulled,  re- 
leases into  operation  the  spiral  spring, 
which,  in  its  turn,  forces  the  needle 
into  the  cartridge  and  fires  the  piece. 
Small  -  arms  of  this  kind  were  first 
adopted  by  Prussia  in  1848,  under  the 
name  of  ZUndnadelgewehr.  Since  then, 
from  the  defects  which  were  found  in 
this  arm,  many  improvements  have  been 
made  in  the  mode  of  igniting  the  cart- 
ridge in  all  breech-loaders,  and  also  in 
the  mechanism  of  the  lock,  &c.  All 
breech-loaders  are  needle-guns.  (^Vide 
Appendix  F.) 

The  German  army  is  now  supplied  with 
A  greatly  improved  needle-gun,  known 
bf  the  name  of  the  Mauser  rifle  (q.v.). 


Needles — ^These  useful  articles,  Dvhich 
are  for  the  most  part  made  of  steel, 
and  are  used  in  sewing,  are  so  well 
known  as  to  need  no  description.  In 
certain  departments  of  the  army,  such  as 
the  ordnance  and  clothing,  steel  needles 
are  used  either  by  the  hand  or  with  a 
machine  known  as  the  ^*  sewing-machine," 
which  may  be  said  now  to  be  inTariably 
employed. 

NeUey — ^A  place  situated  in  the  conntj 
of  Hants,  on  the  shore  of  the  South- 
ampton Water.  Its  name  is  well  known 
in  the  army  as  possessing  one  of  the 
finest  military  hospitals  in  the  world, 
which  is  named,  after  the  Queen,  the 
Royal  Victoria  Hospital.  All  detach- 
ments of  invalids,  also  the  orphans  of 
soldiers,  on  arriving  from  abroad,  are. 
sent  at  once  to  Netley,  under  the  officer 
who  has  had  charge  of  them  during  the 
voyage,  accompanied  by  the  medical  officer 
in  charge,  and  are  made  over,  together 
with  their  documents,  to  the  com- 
mandant of  the  Royal  Victoria  Hospital. 
Troops  serving  in  the  surrounding  dis- 
tricts are  also  sent  there.  The  hospital 
is  capable  of  holding  1000  patients. 
Netley  is  also  the  head-quarters  of  the 
female  nurses  of  the  army,  under  the 
control  of  a  lady  named  the  snperin^ 
tendent-general ;  a  medical  school  for 
the  training  of  army  surgeons  has  also 
been  established  there.    (  Vide  Schools.) 

Neutrality— The  following  is  the 
definition  given  in  Brande  and  Coz's 
*  Dictionary  of  Science  * : — *^  The  conditi<m 
of  a  state  which  does  not  take  part  in  a 
war  between  other  states.  A  nentral 
nation  has  the  right  of  furnishing  to 
either  of  the  contending  parties  all  sup- 
plies which  do  not  fall  within  the  de8crip> 
tion  of  contraband  of  voar,  and  to  conclnde 
treaties  with  either  unconnected  with 
the  subject  of  the  war.  It  appean  to 
have  been  the  old  principle,  with  regard 
to  the  maritime  trade  of  a  nentrsl 
nation,  that  the  property  of  an  owner 
belonging  to  the  hostile  country  might  be 
seized  by  a  belligerent  on  boutl  a  vessel 
or  vessels  belonging  to  a  neutral  power ; 
but  the  general  rule  now  asserted  ii 
that  the  flag  covers  the  cargo;  by 
which  means,  right  of  search,  except  ii 
specific  purposes,  is  rendered  unneoMsary. 
\  &7  l\i«  declaration  of  March  28,  1854^ 
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made  on  the  occasion  of  the  Russian 
war,  England  waned  the  right  of  seizing 
enemy's  property  on  board  a  neutral 
Teasel,  unless  contraband,  but  did  not 
abandon  it." 

Hew  Zealand  OroiS — A  decoration 
inatituted  in  the  year  1869.  The  New 
Zealand  Cross  was  provided  in  the  year 
1869,  by  the  government  of  the  colony, 
with  the  sanction  of  the  crown,  as  a 
reward  for  acts  of  distinguished  valour 
nmilar  to  those  recognised  by  the  Vic- 
toria Cross.  The  fourth  clause  of  the 
order  in  council,  which  subsequently 
received  her  Majesty's  special  sanction, 
as  ''.fountain  of  honour,'*  provides  that 
''The  distinction  shall  only  be  conferred 
upon  those  officers  or  men  who,  when 
serving  in  the  presence  of  the  enemy, 
shall  have  performed  some  signal  act 
of  valour  or  devotion  to  their  duty,  or 
who  shall  have  performed  any  very  in- 
trepid action  in  the  public  service ;  and 
neither  rank  nor  long  service,  nor 
wounds,  nor  any  other  circumstance  or 
condition  whatever,  save  merit  or  con- 

Sicuous  bravery,  shall  be  held  to  esta- 
ish  a  sufficient  claim  to  the  honour." 
■Ight  Fixing  —  The  mode   pursued, 
after  sunset,  of  directing  any  piece   of 
ordnance,    but     particularly     mortars, 
against   the    enemy's    works,   so   as   to 
obviate   the  inconvenience    that    would 
take  place  if  they  had  to  be  layed  at 
night  after  each  round.    The  mode  is  as 
foUows.    The  direction  being  known,  and 
the  gun  or  mortar  having  been  properly 
laid,  while  it  is  light,  nail  the  battens  to 
the  platforms,  touching  the  felloes  of  the 
wheels  oy  trucks  or  side  of  the  mortar 
bed.     The   elevating   screw    or    quoins 
most  also  be  fixed.    A  method  of  laying 
rifled  guns  by  night  will  be  found  under 
the  hc«d  of  Collimator. 

Bipplo — The  passage  of  communication 

in  percussion  arms  between  the  cap  and 

the  charge ;  the  percussion  cap  is  placed 

on   the    nipple    when    the    firelock    is 

primed,  and  by  the  action  of  the  lock  the 

pieoe  is  discharged.     In   breech-loading 

vms,  except  in  the  Snider,  there  is  a 

^liffiffent  arrangement  for    igniting  the 

duu^e,  which  renders  the  nipple  unne- 

Wiary ;  these  are  fired  by  means  of  a 

iMdle  or  some  similar  method. 

Ktiate  of  Silyer— The  most  import' 


ant  of  the  salts  of  silver.     It  is  prepared 
by  several  methods. 

'^  1.  By  dissolving  pure  silver  in 
dilute  nitric  acid  with  the  aid  of  heat, 
and  evaporating  to  crystallisation. 

"  2.  From  standard  silver  dissolved  in 
dilute  nitric  acid,  the  solution  evaporated 
to  dryness  in  a  porcelain  dish,  and  the 
residue  heated  nearly  to  redness.  The 
nitrate  of  silver  fuses  without  change, 
but  the  nitrate  of  copper  is  decomposed, 
leaving  the  black  oxide  of  copper ;  a 
small  portion  of  the  mass  is  removed 
from  time  to  time,  dissolved  in  water, 
the  solution  filtered,  and  tested  with 
excess  of  ammonia.  When  this  reagent 
ceases  to  produce  a  blue  colour,  the 
process  is  completed,  and  if  the  residue 
be  treated  with  water,  the  solution  will 
yield,  on  evaporation,  crystals  of  pure 
nitrate  of  silver." 

A  solution  of  nitrate  of  silver  is  a 
valuable  test  for  detecting  the  presence  of 
chlorides  in  saltpetre. 

NitrO)  vide  Saltpetre. 

Nitric  Add,  vide  Acid,  Nitric. 

Nitrogen  (symbol,  N  ;  atomic  weight, 
14;  sp.  gr.  0-97 13)— This  is  the  gas  which 
exists  in  the  air,  and  dilutes  the  oxygen 
so  as  to  moderate  its  activity  and  fit 
it  for  the  proper  maintenance  of  life, 
combustion,  and  numerous  other  offices  it 
has  to  fulfil.  Nitrogen,  in  its  pure  state, 
is  quite  free  from  smell ;  it  instantly 
extinguishes  flame,  and  cannot  support 
life.  Atmospheric  air  is  a  mixture  of 
very  nearly  four  measures  of  nitrogen 
with  one  measure  of  oxygen ;  it  con- 
tains, besides,  small  quantities  of  other 
gaseous  substances,  as  vapour  of  water, 
carbonic  acid,  and  ammonia. 

Nitrogen  is  also  stated  to  be  **  an 
important  component  of  many  organic 
substances,  and  is  remarkable  as  one  of 
the  constituents  of  most  of  the  fulmi- 
nating compounds,  such  as  fulminating 
gold,  silver,  and  mercury." 

Nitro-glycerine  .  (CgHjNjOjg),  known 
also  as  Glonoin  or  Olonoin  Oil— It  is  de- 
scribed as  "an  explosive  oil,  in  many  re- 
spects analogous  to  gun-cotton.  It  is  pro- 
duced by  the  action  of  nitric  acid,  mixed 
with  oil  of  vitriol,  upon  glycerine,  the 
sweet  substance  obtained  when  oils  and 
fats  are  steamed.  It  \a  OTie  oi  \Xi^  tc^^^N. 
treacherous  explosive  a\\\>&\.a.ii<^^  V^nic^HtTi 
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to  chemists,  and  frightful  accidents  have 
been  caused  by  incautiously  using  it  in 
its  crude  state.  In  the  course  of  many 
endeavdurs  to  counteract  or  reduce  the 
sources  of  danger  attending  the  use  of 
nitro-glycerine,  Mr.  Nobel  made  the  im- 
portant observation  that  its  explosive 
properties  were  not  reduced,  but,  on  the 
contrary,  somewhat  favoured,  by  mixing 
the  liquid  with  solid  substances,  in 
themselves  thoroughly  inert.  This  led 
to  the  production  of  dynamite  (q.  v,). 
It  has  been  found  that  the  exposure  of 
nitro-glycerine  compounds  to  musketry 
fire,  within  ordinary  infantry  ranges,  will 
cause  ignition,  and  a  package  of  dynamite 
or  litho-fracteur  will  explode  with  con- 
siderable violence ;  not  so  gun-cotton." 
•  Nolan's  Sange-finder,  vide  Range- 
finder. 

Vomenolatare — ^As  applied  to  military 
stores,  a  systematic  classification  of 
words  given  to  each  article  used  in  the 
service. 

Kominal  Power — By  this  term  is 
understood  a  steam-engine  having  a 
cylinder  of  given  diameter,  a  given 
length  of  stroke,  with  a  uniform  pres- 
sure upon  the  pis);on  of  7  lbs.  per  inch. 
By  the  term  actual  power  is  meant  the 
number  of  times  the  engine  is  capable  of 
lifting  33,000  lbs.  1  foot  high  per 
minute. 

Kon-combatant — A  man  who,  although 
in  the  army,  is  not  called  upon  to  fight, 
his  duties  being  restricted  to  the  civil 
department  of  the  army. 

Kon-oommissioned  Officer  —  As  the 
name  implies,  is  an  officer  without  a 
commission,  but  who  by  his  position  in  a 
regiment,  and  by  virtue  of  the  power 
attached  to  that  position,  exercises  con- 
trol over  the  private  soldiers.  Non- 
commissioned officers,  such  as  troop  and 
battery  sergeant-majors  and  colour 
sergeants,  in  cases  of  misconduct,  are 
liable  to  revert  to  the  rank  and  pay  of 
sergeant,  at  the  discretion  of  their  com- 
manding officers,  without  the  inter- 
vention of  a  court-martial,  provided 
they  have  done  nothing  to  merit  a  court- 
martial.  All  non-commissioned  officers, 
not  being  army  schoolmasters,  can 
be  reduced  to  the  ranks  either  by 
sentence  of  a  regimental  or  other 
court-martialy  or  by  order  of  the  com- 


mander-in-chief, or,  if  in  the  militiSf 
the  commandant  of  the  regiment  or 
corps.  The  Queen's  Regulations  state 
that  non-commissioned  officers  may,  with 
their  commanding  officers'  consent,  resign 
their  rank  or  appointments,  and  revert  to 
the  rank  or  position  they  may  have  pre- 
viously held,  but  they  are  not  allowed  to 
do  so,  in  order  to  escape  trial  by  court- 
martial,  without  the  special  sanction  ni 
the  general  officer  commanding. 

A  royal  warrant  lately  issued  regulates 
the  pay  and  position  of  non-com  missioned 
officers  of  the  army,  and  gives  an  entire 
reclassification  of  the  several  grades  of 
non-commissioned  officers.  By  this  war- 
rant, staffs  sergeants  and  others  having 
special  duties  to  perform,  requiiii^ 
more  than  ordinary  intelligence  or  apfdi- 
cation,  are  elevated  to  a  higher  relativt 
position,  in  some  cases  rising  two  ciusei 
at  a  step. 

Kon-oondensing  Engine  —  A  higk- 
pressure  engine,  the  steam  not  boog 
condensed  after  leaving  the  cylinder,  bnt 
passing  out  into  the  atmosphere  aftef 
having  acted  upon  the  piston. 

Von-oonduotors — Substances  throng 
which  the  electric  fluid  passes  with  coD" 
siderable  difficulty,  or  not  at  all,  such  tf 
glass,  resin,  sulphur,  silk,  hair,  wool,  the 
air,  &c. 

Kon-effeotive — In  the  ai*my,  are  the 
officers  or  men  employed  on  other  dutiei 
than  regimental,  such  as  in  staff  appoint- 
ments and  the  like.  Sick  and  disabled 
men  also  come  under  this  category,  and 
so  do  all  officers  on  retired  or  half-paff 
pensioners,  and  superannuated  offictfi^ 
The  term  is  used  as  the  prijoitive  or 
negative  of  effective. 

Kotch — A  nick,  a  hollow  in  anjthiBg> 
In  gunnery,  the  groove  on  the  base-ringi 
or  tangent  scale,  and  swell  of  the  muxile, 
or  on  any  other  sight  by  which  a  gun  is 
laid. 

NaUah — An  Indian  term,  signifying  t 
small  stream,  or  the  arm  of  a  river; 
also  the  place  which  was  once  the  bed  of 
a  river. 

Numdah  (Pei*sian,  numad,  a  coane 
cloth) — A  species  of  felt,  which  is  need, 
amongst  other  purposes,  as  a  saddle-cloth. 
The  word  numnah  is  sometimes  used  for 
numdah,  but  in  India  the  latter  mode  of 
pronouncing  the  word  is  uniyenal. 
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ti  Xillterj — A  female  hospital 
it.  Subs^aent  to  the  Crimean 
Of  a  staff  of  female  nurses  was 
d  on  an  established  footing  to 
upon  the  sick  in  all  military 
I.  These  nurses  are  placed  under 
rol  of  a  lady  styled  Superintend- 
ral  of  Army  Nurses^  and  are 
sit  the  Netley  Hospital. 
tion  was  first  called  to  the  great 
f  these  attendants  by  the  help 
I  in  military  hospitals  on  the 
i  by  the  sisters  of  charity,  and 
the   Crimean   War  by  the  unre- 

care  given  to  the  wounded  and 
liers  by  a  band  of  self-sacrificing 
eaded  by  Miss  Nightingale. 
-A  square   or   hexagonal   metal 
len   block,  having  a  spiral  hole 

its  centre,  into  which  a  screw 
I  by  the  interplacement  of  the 
of  which  with  those  in  the  nut 
ihesive  streugth  of    the  hold'' 


0. 


in — ^The  untwisted  strands  of  oJd 
t  is  used  in  packing  shot  and 
riping  the  vents  of  guns  after 
cleaning  elevating-screws  and 
;  implements,  and  also  in  making 
;  sponges.  One  of  the  occupations 
nejs  in  our  many  jails  at  home 
oad  is  the  untwisting  or  pulling 
le  strands  of  old  rope  for  pur- 
general  use. 

—An  oath  is  defined  by  Paley  as 
.lling  on  God  to  witness,  i.e.  to 
ice  of  what  we  say,  and  invoking 
geance  or  renouncing  His  favour 

we  say  be  false,  or  if  what  we 
be  not  performed."  By  the  juris- 
e  of  nearly  all  known  nations,  it 
.  admitted,  in  one  form  or  another, 
solemn  test  of  truth  in  judicial 
.ngs.  In  military  courts-mar- 
klence  is  given  by  all  Christians 

sworn  on  the  Bible,  except  by 
ets  as  profess  conscientious  ob- , 


jections  to  oaths,  when  a  solemn  affirma- 
tion is  made. 

Obedienoe — Performance  of  what  is 
enjoined  by  authority.  The  first  duty  of 
an  officer  or  soldier  is  obedience  to  orders. 
This  is  the  life-spring  of  an  army :  with- 
out it  no  body  of  men  can  be  kept  together. 
It  is  a  principle,  therefore,  which  cannot 
be  too  strongly  inculcated  amongst  all 
ranks.  **He  who  has  never  learned  to 
obey,"  said  a  great  authority,  "  will 
never  be  fit  to  command." 

Objeot-glast— In  optics,  the  lens  of  a 
telescope  or  microscope  which  first  re- 
ceives the  rays  of  light  coming  directly 
from  the  object,  and  collects  them  into  a 
focus,  where  they  form  an  image  which 
is  viewed  through  the  eye-glass.  Tele- 
scopes are  largely  used  in  the  field. 

01](jeotiye — A  technical  military  term, 
signifying,  as  the  word  implies,  the  aim 
or  object  of  the  military  combinations 
and  movements  on  the  theatre  of  war. 

Oblique  Fire  —  Taking  the  enemy 
slantwise.  Thus,  when  two  batteries 
bring  their  fire  obliquely  upon  one  point 
of  the  enemy's  line,  they  make,  what  is 
called,  a  cross  or  concentrated  fire,  which 
is  very  destructive  upon  columns,  though 
not  so  effective  as  enfilade  fire. 

The  subject  of  oblique  fire  against  iron 
plates  is  thus  described  in  an  interesting 
article  in  the  Times : — **  If  a  pointed  pro- 
jectile strike  an  iron  plate  at  a  less  angle 
than  that  formed  by  a  tangent  to  the  curve 
of  the  head,  it  will  probably  glance  off,  as 
the  tendency  of  the  shoulder  will  be  to 
slide  along  the  plate,  and  the  point  will 
find  a  difficulty  in  *  biting.'  If,  however, 
the  angle  be  greater  than  about  50  de- 
grees, the  resistance  will  approximately 
be  increased  in  the  proportion  of  the  extra 
thickness  to  be  traversed.  In  this  case 
the  sharp  point  of  the  projectile  '  bites  * 
the  plate  on  striking,  and  the  shot  has  a 
tendency  to  bring  its  axis  perpendicular 
to  the  face  of  the  target;  perforation 
then  depends  upon  the  energy  with 
which  the  projectile  may  be  animated. 
Thus  the  side  of  the  Monarch  (7-inch 
plates)  could  be  perforated  "  directly  "  by 
a  projectile  having  a  zone-energy  of  90 
foot-tons,  but  it  would  require  120  foot- 
tons  to  send  the  same  projectile  through 
at  an  angle  of  60  degrees.  tVi«  ^«;i«ivQfe^ 
therefore,  should  uot  xciVy  too  ni^^  o\l 
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the  chance  of  shot  striking  "  obliquely  " ; 
for  the  projectiles  fired  from  large  modern 
rifled  ordnance  would  probably  perforate 
all  thinly  armoured  ironclads  at  all 
fighting  angles  and  ranges." 

Oblique  Order — Military  writers  de- 
scribe this  order  of  battle,  as  one  in 
which  the  primitive  parallel  order  has 
been  departed  from,  with  the  design  of 
giving  the  one  force,  by  manceuvring, 
a  superiority  over  the  other,  or,  in  other 
words,  if  an  army  attacks  its  enemy  in 
fiank,  say  the  right,  its  own  right  must 
be  refused,  and  hence,  when  it  arrives 
on  the  enemy's  line,  the  army  will  be  in 
oblique  order. 

In  order  to  make  use  of  the  oblique  order 
with  success,  the  enemy  must  be  deceived 
as  to  the  intention  to  attempt  it,  otherwise 
it  may  be  in  his  power  to  frustrate  its 
execution  by  reinforcing  the  menaced 
Hank ;  extreme  caution,  therefore,  in  the 
))reparation  for  such  a  manoeuvre,  and 
the  utmost  rapidity  in  its  execution,  are 
indispensably  requisite. 

The  aim  of  using  this  order  of  battle 
is  to  turn  or  outflank  the  enemy. 

Observation,  Army  of  —  A  detached 
portion  of  an  army,  for  instance,  a  corps 
d*arm^e,  sent,  either  on  the  flanks  or 
to  the  front,  to  watch  the  movements  of 
an  enemy  who  is  believed  to  be  bringing 
up  reinforcements,  and  to  keep  him  in 
check  if  necessarv. 

Observatory — ^A  building  erected  for 
the  purpose  of  taking  astronomical  ob- 
servations, and  furnished  with  the  most 
approved  instruments.  In  Europe,  one 
of  the  first  observatories  was  built  by 
Tycho  Brahe,  a  nobleman  of  Denmark, 
on  the  island  of  Huen,  in  1576.  The 
observatory  of  Paris  was  built  in  1667, 
that  of  Greenwich  in  1675.  Public 
observatories  are  now  maintained  in 
almost  every  civilised  country,  and  there 
are  several  pnvate  ones  in  England.  From 
the  daily  observations  which  are  made, 
and  the  means  taken  of  publishing  these 
observations,  a  great  advance  has  been 
arrived  at  in  astronomical  science. 

In  different  parts  of  India,  and  espe- 
cially near  Delhi,  the  ruins  of  large  native 
observatories  are  to  be  seen,  showing 
the  great  interest  and,  as  we  know,  the 
I  intense  study  given  by  the  natives  of 
India  to  the  sidereal  world. 


Obstacles — Impediments  which  render 
the  approaches  to  positions  or  military 
works  diflicult  to  an  enemy.  They  are 
of  two  kinds,  natural  and  artifidaL 
Natural  obstacles  are  any  ])ositioii8  that 
present  advantages  for  defence,  and  .pre- 
vent the  approaching  columns  of  the 
enemy  from  advancing  or  deplo3rtiig. 
Mountains,  rivers,  defiles,  swamps,  falfil 
these  conditions.  The  eflect  of  such  im- 
pediments to  the  advance  of  an  enemy 
is  very  great,  and  exercises  a  poweifoi 
influence  on  the  operations  of  a  war,  and 
greatly  complicates  and  increases  the 
difficulty  of  carrying  on  a  campaign. 

Each  country  presents  different  fbnns 
of  obstacles ;  in  England,  from  the 
country  being  highly  cultivated,  the 
fences  and  the  ditches  separating  araUe 
from  pasture  lands  would  make  it  diffi- 
cult for  armies  to  find  space  to  fora 
front  for^battle. 

A  study  of  the  topographical  map 
of  the  country  in  which  the  operationi 
of  war  are  to  be  carried  on  will  show 
what  natural  obstacles  may  pretoit 
themselves,  and  how  they  can  be  madt 
use  of  by  the  advancing  army  or  br 
the  enemy.  The  ignorance  of  such 
may  often  alter  the  plan  of  a  battle,  t> 
was  the  case  with  the  rivulet  of  Pi^ 
lotte  at  Waterloo. 

Of  artificial  obstacles,  fortrestei, 
bridges,  bridge-heads,  may  be  considered 
as  the  most  important.  Fortresses  sre 
generally  built  to  replace  rivers  or  moun- 
tains on  a  weak  point  of  a  line  of  frontier, 
and  become  of  immense  importanes  if 
a  frontier  already  naturally  strong  hts 
but  few  issues.  The  importance  of  bridgs- 
heads  is  easily  understood,  as  they  may 
stop  the  passage  of  a  river  to  an  enemy. 

Artificial  obstacles  of  a  minor  nstvrs 
are  placed  in  the  ditches  of  fieldworkii 
or  in  front  of  any  position  that  requires 
being  defended,  with  the  view  of'  dieck- 
ing  and  delaying  the  enemy  under  the 
fire  of  the  work.  Of  such  are  abstii, 
palisades,  stockades,  trous-de-lonp,  chs* 
vaux-de-frise,  harrows,  crows'  feet,  fou- 
gasses,  inundations.  Broken  wheels  and 
bottles,  long  rough  stones,  &c  etn  bs 
also  used  in  cases  of  emergency. 

Obtuse  Angle,  vide  Angle,  Obtuse. 

Occupation,  Army  of— An  army  thst 
remains  in  possession  of  a  newly  eon- 
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quered  coantry,  retaining  it  as  a  kind  of 
Postage,  until  peace  is  signed  and  the 
war  indemnity  paid.  Armies  of  occu- 
pati<m  are  generally  fed  at  the  expense  of 
the  defeated  nation. 

(MT — "iiosi  distant ;  a  term  commonly 
used  ia  speaking  of  horses  harnessed  to  a 
carriage,  in  contradistinction  to  necw.  It 
means  the  animal  which  is  harnessed  on 
the  right  hand  facing  the  front  of  a  team. 
OfffF»ft^ — ^A  crime  committed  by  an 
officer  or  soldier  for  which  he  deserves 
punishment.  All  acts  that  are  contrary 
to  good  order  and  discipline,  omissions  of 
duty,  &c.  may  be  called  military  offences, 
and  subject  the  offender  to  be  tried  by 
eonrt-martial.  The  principal  offences 
are  specified  in  the  Articles  of  War. 

Oranoe,  Onns  of — Generally  heavy 
gnns,  that  can  be  moved  with  an  army, 
and  which  are  used  either  as  batteries 
<^  position  or  for  siege  operations,  &c., 
because  they  combine  long  range  with 
great  accuracy  and  great  destructive 
efieci. 

Qffiniliye  in  Battle — ^To  act  on  the 
ojferuive  in  battle  means  that  an  army 
eomes  into  the  field  to  attack  an  oppesing 
fiffoe,  instead  of  waiting  to  be  attacked, 
and  in  contradistinction  to  the  attitude 
of  standing  on  the  defensice.  On  the 
advantages  and  disadvantages  of  each 
position, '  The  Artillerist's  Manual '  states 
IS  follows  on  the  subject  of  battles : — 

"If  the  fortune  of  war  permit  the 
IMsral  to  choose  between  the  offensive  and 
the  defensive,  he  ought,  perhaps,  under 
flf^nary  circumstances,  to  choose  the 
latter;  for  the  difficulties  of  the  attack 
aid  the  advantages  of  the  defence  have 
Waa  undeniably  increased  by  the  intro- 
doetion  of  breech-loading  rifles.  While 
tke  difficulties  of  the  attack  generally 
^Te  been  much  increased,  the  special 
difficulties  of  a  front  attack  have  been 
n  enormously  increased  that  a  general 
h  amply  justified  by  experience  in  con- 
aaaduding — (1)  that,  if  he  remains  on  the 
defensive,  it  is  at  least  thr^te  to  one  that 
tbe  enemy  will  merely  make  feigned 
■ttacks  on  his  front,  and  will  make  the 
nal  attack  on  his  flank ;  (2)  that,  if  he 
takes  the  offensive,  the  chances  of  the 
■aooeas  of  a  well-ordered  flank  attack  are 
■t  least  treble  the  chances  of  the  success 
^  a  front  attack. 


**  The  moral  is  simple.  Whether  acting 
offensively  or  defensively,  a  general  must 
have  in  hand  a  large  body  of  troops 
specially  intended  to  turn  the  enemy's 
flank,  or  to  prevent  the  enemy  from 
turning  his  own.  The  third  division  is 
reserv^  for  this  special  service.  By  the 
defensive  is  meant  an  active,  energetic 
defence." 

OffenflTe  Wazfiiire,  vide  War. 

OffoniiTe  Weapons — ^AU  arms  of  the 
present  day,  such  as  cannon,  small-arms, 
swords,  and  other  weapons  which  would 
be  used  on  an  army  taking  the  field  for 
offensive  operations. 

Offioer — A  person  employed  to  perform 
any  public  duty.  In  a  military  sense,  the 
name  is  applied  to  an  officer  in  a  regi- 
ment or  department  who  exercises  con- 
trol or  command,  and  executes  authority 
under  a  commission  from  the  sovereign. 
The  name  is  also  given  to  a  person  acting 
in  a  civil  situation  under  government. 

Officer,  Field,  vide  Field  Officer. 

Officers,  Examination  of,  vide  Ex- 
amination of  Officers. 

Officers,  Warrant,  vide  Warrant  Offi- 
cers ;  also  vide  Conductors. 

Official  Letters,  vide  Correspondence, 
Military. 

Off-reckonings  —  An  allowance  for- 
merly given  to  the  commanding  officers 
of  regiments  and  captains  of  companies, 
out  of  the  annual  clothing  money  set 
aside  for  their  men.  The  allowance  was 
subsequently  paid  only  to  the  colonels  of 
regiments,  and  was  a  fluctuating  sum, 
depending  on  the  amount  of  the  surplus 
left  after  the  clothing  was  made  up. 
About  twenty-five  years  ago,  an  average 
of  thirty  years  was  struck,  and  a  fixed 
sum  from  that  period  allowed  yearly 
to  colonels,  termed  colonel*s  alloicance^ 
amounting  to  about  £600  a  year  in  line 
regiments,  in  addition  to  the  regular  pay. 
The  term  off-reckonings  is  therefore  now 
obsolete. 

Off-sets — In  surveying,  a  perpendicular 
let  fall  from  the  stationary  lines  to  the 
hedge,  fence,  or  extremity  of  an  in- 
closure. 

Ogee — ^A  moulding    in    architecture, 
partly     concave     and     partly     convex. 
Mouldings    termed    ogees    are    cast   on. 
smooth-bore  guns  and  moYta.Yis»,  wv\  «it^ 
known  in  the  former  aa  t\i«  breech  «iv^ 
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base  ring  ogees,  in  the  latter  as  the  re- 
inforce and  muzzle  ogees. 

(Ml — An  unctuous  liquid,  the  product 
of  certain  animal,  vegetable,  and  mineral 
sllbstances.  For  machinery,  vegetable 
oils  are  chiefly  used,  especially  cocoa-nut 
oil,  which  is  extracted  by  expression 
from  the  cocoa-nut  palm;  mustard  and 
linseed  oils  are  used  for  the  purposes 
described  below.  To  obtain  oil  from 
the  cocoa-nut,  the  nut  is  stripped  of  the 
husk  or  coir,  the  shell  is  broken,  and 
the  fatty  lining  inclosing  the  milk  is 
taken  out.  In  India,  this  substance  is 
called  co6r»,  copra,  or  copperah,  accord- 
ing to  the  locality.  Three  maunds  of 
copperah  are  thrown  into  a  mill  with 
about  three  gallons  of  water,  and  from 
this  three  maunds  are  produced,  or  seven 
gallons  and  three-quarters,  of  oil.  Mus- 
tard and  linseed  oils  are  also  extracted 
by  expression,  from  the  seeds  of  the 
plants  bearing  those  names.  The  use  to 
which  these  oils  are  put  is  very  general. 

Cocoa-nut  oil  is  applied  to  the  cleaning 
of  machinery,  elevating-screws  of  guns, 
parts  of  steam-engines,  and  various 
other  metallic  articles.  It  should  never 
be  used  for  the  barrels  of  small-arms, 
as  it  contains  an  acid  destructive  to 
the  interior  of  the  barrel.  Mustard 
oil  is  used  in  preparing  hides,  and  by 
laboratory  men,  after  working  carcass 
composition,  &c.,  for  cleaning  their 
hands;  linseed  oil,  in  making  paint, 
and  in  mixing  paint  which  has  become 
thick  from  long  keeping.  There  is  also 
another  oil  used  for  paint,  viz.  that  de- 
rived from  the  gurjun  tree  (wood  oil), 
which  is  found  in  Indian  arsenals,  to 
answer  better  for  painting  on  metal  than 
any  other,  and  is  also  used  for  painting 
case  shot  and  other  projectiles;  it  is  very 
volatile,  and  dries  rapidly  even  in  wet 
weather,  at  which  time  common  oils  dry 
very  slowly. 

For  the  prevervation  of  small-arms  from 
rust,  neat^s  foot  oil  is  used,  and  for  gun- 
stocks,  petroleum  oil,  known  as  Frice*s 
Rangoon  oil.  Petroleum  is  a  rock  oil,  pro- 
cured from  great  depths  in  the  earth  by 
means  of  wells.  Its  colour  in  its  crude 
state  is  a  dark  green,  but  when  refined 
and  distilled,  it  is  perfectly  transparent. 
Burmah,  Canada,  and  North  America 
produce  large  quantities  of  this  oil. 


Oil,  Stone,  vide  Stone  Oil. 

Olympio  Oames— Instituted  by  Her- 
cules, A.M.  2856,  in  honour  of  Jupiter 
Olympus,  at  Olympia,  a  city  of  Elis,  in 
the  Peloponnesus.  They  were  celebrated 
every  four  years.  The  design  of  thcK 
games  was  to  accustom  the  young  militarr 
men  to  all  athletic  and  military  exercisei. 

Open  Works,  vide  Works. 

Opening  of  the  Trenohee  —  Syno- 
nymous  with  breaking  ground,  or  the 
commencement  of  the  works  of  attadc 
against  a  fortress. 

Operation,  LineB  Gt,  vide  Lines  of  Ope- 
ration. 

Operations,  Base  of;  vide  Base  of 
Operations. 

Operations,  Military— General  movt- 
ments  of  troops  or  armies  in  the  field 
during  mimic  or  real  warfare.  They  are 
of  two  kinds,  strategical  and  tactical.  The 
former  are  undertaken  before  being  with- 
in reach  of  the  enemy,  whilst  the  lirtttf 
take  place  on  the  field  of  battle  itsdi 
(  Vide  Strategy  and  Tactics.) 

Operations,  Siege,  vide  Siege. 

Operations,  Theatre  of;  vide  Theatre  of 
War. 

Order — An  imperative  injunction  gim 
by  a  superior  to  an  inferior,  which  mvit 
be  carried  out  without  demur,  aid 
obeyed  with  readiness.  To  avoid  their 
being  misunderstood,  orders,  if  Teifial, 
should  be  given  in  most  concise  terms; 
if  long  and  elaborate,  they  should  be 
given  in  writing.  Appeal  may  be  madi 
afterwards  if  not  in  accordance  with  the 
,  regulations  or  the  recognised  mles  af 
■  the  sei*vice. 

I  A  general,  or  any  other  respomibk 
!  officer,  may,  however,  judge  whathtf 
i  orders  sent  by  a  distant  authority  art 
to  be  implicitly  obeyed,  if  the  drciuB- 
stances  under  which  they  were  gim 
differ  from  those  existing  when  the 
orders  are  received.  The  responsibility 
of  dereliction  is  very  great,  but  is  often 
necessary  for  the  success  of  a  battla. 
Napoleon  I.  states  on  this  subject  thai 
"  Passive  obedience  is  required  to  ordos 
given  by  a  superior  on  the  spot,  hut  aoft 
to  those  sent  by  one  ^m  a  distaaeSi 
not  cognisant  of  existing  circumstanoes.* 
Military  history  affords  nuuay  eiamplis 
of  such  dereliction. 

A  general  or  other  responsible  offietf 
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in  the  hands  of  the  enemy  loses  the  power 
of  giving  orders,  and  even  should  he 
attempt  to  send  any,  they  woald  be  con- 
sidered null  and  void. 

Ozdar  of  Battle,  tfide  Battle. 
Ordtr  of  Kareh — The  formation  as- 
sumed by  troops  on  the  march,  and 
which  depends  on  the  nature  of  the 
country  they  are  moving  in,  the  object 
to  be  attained,  and  the  characteristic  of 
the  enemy,  as  well  as  the  number  ■  of 
troops  composing  the  force.  If  at  any 
distance  from  the  enemy,  the  comfort  of 
the  men,  as  well  as  the  means  of  giving 
them  the  necessary  supplies,  must  be 
studied.  When  in  the  proximity  of  the 
opposing  force,  tactical  considerations 
most  alone  weigh  in  disposing  of  the 
order  of  march.  In  all  cases  an  army  is 
preceded  by  an  advanced  guard,  followed 
Dj  the  main  force,  the  rear  of  which  is 
oovered  by  a  rear  guard. 

(hdarlies — Soldiers  told  off  in  a  regi- 
ment to  officers  in  authority,  either  in  a 
district,  garrison,  or  regiment,  for  the 
purpose  of  carrying  official  messages 
tad  letters.  Sometimes  orderlies  are 
nM>nnted,  when  speed  and  urgency  ne- 
esKitate,  and  the  distance  will  not  per- 
mit of  their  duties  being  carried  out  on 
foot  These  orderlies  are  furnished  by 
noimted  regiments. 

tederlyBoom — ^The  court  of  the  com- 
'"Miding  officer,  where  charges  brought 
^^unst   the  men   of  his  regiment    are 
isrestigated,  and  sentence  passed.     It  is 
•bo  the  office  of  the  commanding  officer, 
from  which  all  orders  emanate. 
Men,  Beating,  vide  Beating  Orders. 
Qrtes,      Military  —  Companies      of 
bights  instituted  by  kings  and  princes, 
^a  for  the  defence  of  the  faith  or  to 
tm&st  marks  of  honour  on  their  military 
adjects.     The  most  ancient  and   most 
celebrated  of  these  orders  is  that  of  St. 
Jdn  of  Jerusaiein,  which  owes  its  origin 
to  the  Hospital  of  St.  John,  founded  in 
Jerusalem  in  the   year   1048.      It  be- 
cttM   in    1118    a    religious    order    of 
4aighthood,  and  from  1309  the  Knights 
««e    called    Knights    Hospitallers    of 
Mkdtt^    and    from     1530    Knights    of 
Jhtto.       The    representative     of    this 
,«dsr    in    England   was    the    Prior    of 
Qerkeawell,  who    had  a  seat  in  parlia- 
^and  was  st/led  the  First  Baron 


of  England.  This  order  is  now  almost 
extinct,  no  grand-master  having  been 
elected  since  1805.  The  badge  worn 
by  all  the  knights  is  a  Maltese  cross, 
eoamelled  white  and  edged  with  gold, 
suspended  to  a  black  ribbon.  Some 
members  of  this  order  did  duty  during 
the  war  of  1870-71  with  the  sick  and 
wounded,  the  order  thus  appropriately 
ending,  as'it  had  begun,  in  hospitals. 

The  Teutonic  Order  is  also  one  of  the 
most  celebrated  of  the  religious  and 
military  orders  to  which  the  Crusades 
gave  birth.  It  was  founded  in  1190 
under  the  name  of  Teutonic  Order  of  St, 
Mary  of  Jerusalem,  Only  Germans  of 
noble  birth  were  admitted,  and  they  wore 
a  white  mantle  with  a  black  cross.  This 
order  began  to  decline  in  the  fifteenth 
century,  at  the  Reformation,  when  its 
members  abandoned  the  papacy  and  em- 
braced the  Protestant  religion.  It  was 
abolished  by  Napoleon  in  1809,  the  lands 
passing  to  the  sovereigns  in  whose  do- 
minions they  lay.  The  Teutonic  Order, 
however,  still  continues  to  preserve  a 
titular  existence  in  Austria,  and  its 
statutes  were  reorganised  in  1840  and  in 
1865. 

The  Order  of  the  Knights  Templars  also 
received  its  appelLition  from  Jerusalem, 
and  took  its  name  from  the  convent 
being  close  to  that  of  the  Temple.  It 
was  founded  in  1118  by  Hugues  de 
Paganes  and  other  French  knights.  The 
whole  order  was  in  1312  suppressed 
throughout  Europe,  and  its  property  be- 
stowed on  the  Knights  of  St.  John.  The 
habit  of  Templars  was  white,  with  a  red 
cross  of  eight  points  of  the  Maltese  form 
worn  on  the  left  shoulder. 

The  following  are  the  principal  mili- 
tary orders  of  Europe : — 

Country.  Onler.  Instituted 

Austria       Golden  Fleece  1429 

Elizabeth-Theresa  1 750 

Maria-Theresa  1759 

Baden  Charles-Frederick  1807 

Bavaria       Maximilien- Joseph  1806 

/Royal  Order  of  Mili-'^  igRQ 


»> 


♦» 


>» 


\     tary  Merit 


Belgium      Leopold 
Denmark     Elephant 
England      Garter 
Bath 


» 


1832 
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Country. 
England 


n 

»> 
France 

Holland 

Italy 

■ 

» 
Prussia 

»> 

» 
Russia 

j> 

>» 

» 
Saxony 

Spain 


11 


Sweden 


{ 

I 

{ 


Order. 

Sjb.  Andrew  or  the 

Thistle 
St.  Patrick 
St.  Michael  and  St. 

George 
Star  of  India 
Legion  of  Honour 
William 
St.  Maurice  and  St. 


Instituted 
in 


} 
} 


1687 

1783 

1818 

1861 
1802 
1815 


1434 


(St.  Maurice  and  St.^ 
(     Lazare  / 

Military  Order  of  Savoy  1831 

Iron  Crown  of  Italy  1868 

Military  Merit  1665 

Black  Eagle  1701 

Iron  Cross  1813 

White  Eagle  1325 

St.  Alexander-Newski  1722 

St.  George  1769 

St.  Wladimir  1782 

St.  Henry  1736 

Alcantara  1156 

Calatrava  1158 

St.  Jacques  de  Tllp^e  1175 

Our  Lady  of  Montesa  1316 
Golden  Fleece 
St.  Ferdinand 
Ste.  Herm^n^gilde 


1429 
1811 
1814 


&1 
Norway] 

„         St.  Olaf 
Turkey       Medjidi^ 


>Sword 


1522 

1847 
1852 


field's,  Dundas',  Miller's,  and  Honek'ik 
These  guns  are  now  nearly  obsolete,  aod 
have  been,  for  the  most  part,  replaced  hj 
rified  guns. 

JRifled  ordnance. — Guns  in  which  twe 
or  more  spiral  grooves  are  cut  by  the 
operation  of  rifling,  so  as  to  give  the 
projectile  a  rotatory  motion  Goinddiag 
with  the  axis  of  the  gun. 

The  object  of  rifling  a  gnn  is  to  r^ 
medy  the  many  defects  observed  in  the 
fire  of  projectiles  discharged  from  smooth- 
bore cannon,  which  may  be  dassed  m 
follows : — 

1.  The  shot  not  fitting  tightly,  whick 
causes  it  to  bound  in  its  progress  np  the 
bore,  and  to  take  a  direction  eitiier  to 
the  left  or  right  after  leaving  the  go, 
according  to  the  side  of  the  barrel  it 
struck  before  expulsion. 

2.  Windage,  which  leaves  a  consider 
able  space  between  the  upper  surfiMe  tf 
the  bore  and  that  of  the  shot,  thns  tend- 
ing, on  the  explosion  of  the  charge,  to 
press  the  shot  downwards  into  the  nndtf 
side  of  the  barrel,  known  as  the  *'  seat  of 
the  shot,"  and  to  cause  an  indentatiM 
after  much  firing. 

3.  From  the  space  alluded  to  betweci 
the  upper  surface  of  the  shot  and  that  of 
the  barrel,  the  powder  gas  is  enabled 
freely  to  pass  and  to  act  upon  the  band 
of  the  gun  in  that  part  so  as  to  caoit 


Orders,  Begimental — Such  orders  as  ■■  erosion  (q.  v.),  and  to  prevent  the  ftill 
are  issued  by  the  otficer  commanding  a    force  of  the  powder  acting  on  the  shoi. 
regiment    for    the    information   of   the ,      4.   An    unequal    rotation,    frmn    thi 
ofiicers  and  regiment  generally.  causes    mentioned,    takes  place  in  tbt 

Regimental    orders     follow    up     all  |  flight  of  spherical  projectiles,  so  that  tht 
orders  issued  by  the  officer  commanding    true  flight  cannot  be  depended  <m. 
the  brigade,  garrison,  station,  &c.  having  !      5.  The  resistance  of  the  air  is  gmttr 
reference  to  the  regiment.  ;  to  spherical  projectiles  of  the  same  w^^t 

Ordnanoe — By  this  term  is  understood  '  than  to  oblong  shot, 
in  the  British  service  any  description  of  With  these  defects  it  was  natural  that 
warlike  stores ;  but  its  special  significa-  artillerists  should  seek  for  a  remedy  !■ 
tion,  as  used  by  the  artillery,  compre-  .  order  to  counteract  the  varying  tendCB- 
hends  every  gun,  and  every  projectile  cies  observed  in  smooth-bores,  and  whiA 
fired  from  a  gun ;.  it  also  signifies  a  por-  could  not  be  obviated  as  long  as  tboy 
tion  of  the  material  forming  a  part  of  were  used.  It  occurred,  therefore,  as 
the  equipment  of  that  branch  of  the  is  stated  in  'Chambers's  EjicycloiMBdia,' 
military  service.  Oixlnanoe  as  applied  to  to  all  who  sought  to  work  ont  the  ii^ 
guns  comprehends  smooth-bore  and  rifled,  provements  required,  that  this  eoaUl 
Sreech'loading  and  muzzle4oading,  best  be  managecf  by  securing  that  thi  • 

Smooth-bore   ordnance   comprise  cast-   plane  of  rotation  of  the  ball  should  be  it 

iron    and  bronze   guns,   howitzers    and   right  angles  to  its  motion  of  tranilatiwt 

mortars,  ranging  from  112  to  9  cwt.  in   as  the    irregularities  in  the    straetnri 

weight.  The  best  known  guns  areBVoom*  \o^  «^  v^VkArical  shot,  which  produce  thi 
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aberrations  caused  by  a  loosely  fitting 
shot  and  a  want  of  homogeneity,  would 
thus  act  equally  in  all  directions,  pro- 
ducing an  exact  counterbalance,  while 
the  aberration  from  the  ball's  rotation 
irould  wholly  disappear;  and  the  con- 
stancy of  the  vertical  transverse  position 
of  the  plane  of  the  ball's  rotation  was 
obtained  by  making  one  or  more  spiral 
grooves  along  the  interior  of  the  barrel. 

The  introduction  of  rifled  guns  into 
Europe,  at  least  such  guns  as  are  used  at 
the  present  day  (for  the  invention  of 
rifling  barrels  was  known  in  Germany 
some  centuries  ago),  was  in  1846, 
when  Major  Cavalli  and  Baron  Wahren- 
dorff  produced  their  breech-loading  guns. 
Subsequently  we  find  inventors  in  all 
countries  (vide  Gun),  producing  each  his 
own  mode  of  rifling,  some  of  which  have 
been  adopted  by  the  several  continental 

Swers.  In  England,  in  the  year  1854, 
r,  (now  Sir  W.)  Armstrong's  sys- 
tem of  rifled  guns,  built  up  of  wrought- 
iron  coils,  was  adopted.  His  principle  of 
construction,  though  modified,  is  still  car- 
ried out  in  the  manufacture  of  our  ord- 
nance ;  but  his  system  of  breech-loading 
has  been  superseded  by  a  muzzle-loading 
gun,  adapted  to  light  and  heavy  artiller}-. 
Tlie  advantages  derived  from  rifled 
guns  are  as  follows : — 

1.  Accuracy  of  fire.  This  is  brought 
about  by  giving  the  projectile  a  rotation 
round  an  axis  coincident  with  that  of  the 
bore.  * 

2.  By  substituting  elongated  for  spheri- 
ttl  projectiles,  increased  range  is  obtained. 

3.  The  facility  of  centring  a  shot,  par- 
ticularly in  a  B.L.R.  gun,  whereby  greater 
accuracy  of  range  and  direction  is  ob- 
tained. 

4.  The  velocity  of  the  shot,  from  being 
elongated  and  the  wind  not  so  telling  upon 
it,  is  kept  up  with  less  diminution  of  speed 
ever  the  range  it  has  to  go  than  one  of  a 
•I^erical  form. 

5.  In  the  penetrating  power  imparted 
to  projectiles. 

The  pre-eminence  of  rifled  guns  over 
mooth-bores  is  established  in  all  the 
amies  of  the  world.  Their  penetrating 
power  is  enonnous,  as  will  be  seen  from 
the  reports  on  rifled  guns  against  armour- 
pUting.  The  advantage  was  at  one  time 
in  CiTour  of  the  plates,  hut  subsequent 


results  of  rifled  practice  show  the  superi- 
ority of  the  gun  over  armour.  However, 
this  may  still  be  considered  a  moot  point. 

What  is  now  known  as  the  "  Woolwich 
gun  "  {q.  r.)  is  a  modification  of  the  French 
gun  as  regards  the  rifling,  but  resembles 
it  in  nothing  else.  All  guns  in  the  British 
service  are  now  what  is  termed  "  built  up." 
The  result  of  the  trials  and  tests  mside 
with  our  muzzle -loading  rified  guns 
proves  them  to  be  sound  and  durable, 
with  great  penetrative  power  and  of 
vast  range.  There  is  a  diflerence  of 
opinion  in  the  artillery  world  as  to  the 
advantages  of  muzzle-loading  and  breech* 
loading  guns ;  each  has  its  advocates. 
The  next  war  in  which  England  may  be 
engaged  may  probably  settle  the  question 
of  the  two  systems.     (  Vide  Appendix  B.) 

Ordnance,  Board  of;  vide  Board  of 
Ordnance. 

Ordnance,  Examination  of,  vide  Ex- 
amination of  Ordnance. 

Ordnance,  Measurement  ott  vide  Mea- 
surement of  Ordnance. 

Ordnance  Select  Committee— A  per- 
manent committee  of  officers,  with  a 
secretary  attached,  for  the  consideration 
of  ail  warlike  inventions  and  other  ord- 
nance subjects.  The  committee  sits  at 
Woolwich,  and  carries  out  all  proofs  of 
ordnance,  as  directed  by  the  minister  of 
war.  It  decides  and  alters  certain  stores 
and  materiel  of  the  army,  subject  to  the 
approval  of  the  above  named  authority. 

The  proceedings  of  this  committee  are 
published  quarterly. 

Towards  the  close  of  the  last  century 
the  work  of  testing  new  inventions  was 
carried  out  by  field  officers  of  the  corps 
of  artillery,  and  in  1797  a  committee  of 
field  officers,  something  similar  to  the 
present  ordnance  select  committee,  was 
then  formed  to  consider  and  pronounce 
upon  the  inventions  brought  before  it. 

Ordnance  Survey,  vide  Survey. 

Ordnance  Survey  Department — A  de- 
partment of  the  British  government  in 
which  the  maps  and  plans  of  the  whole 
kingdom  and  its  parts  are  prepared. 

Ordnance,  Snrveyor-Oeneral  of,  vide 
Control  Department. 

Ord's  Hose  —  Used  for  firing  mines ; 
it  acts  as  a  waterproof  leader,  havii^^ 
instantaneous  action. 

OrganiBatum — Tli«  «lo\.  ot  Y^o^^^a  oil 
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forming  bodies  of  soldiers,  and  regulating 
the  administration  appertaining  to  them. 
Colonel  Graham,  in  his  *Art  of  War,* 
says : — "  Levies,  when  assembled,  present 
only  a  confused  mass,  and  are  incapable 
of  moving  with  order  or  regularity,  or 
arranging  themselves  in  a  form  suitable 
for  a  march  or  a  battle,  until  they  them- 
selves have  been  divided  and  subdivided 
into  regular  proportions.  One  body 
must  be  formed  out  of  the  elements 
which  have  been  brought  together,  all 
the  members  of  which  may  be  instantly 
put  in  motion  by  an  impulse  communi- 
cated from  the  head,  so  as  to  execute  the 
service  required.  This  is  called  the  or- 
ganisation of  an  army. 

"The  necessity  of  this  organisation 
must  have  suggested  itself  the  moment 
the  first  levies  were  collected.  Order, 
discipline,  and  the  power  of  adapting 
the  disposition  of  forces  to  places  and 
circumstances,  were  the  result  of  the 
mechanism  thus  introduced,  the  main- 
spring of  which  is  the  chain  of  respon- 
sibility from  the  general  down  to  the 
commander  of  the  smallest  subdivision." 

"  An  organised  body  of  troops,"  says 
Sir  J.  Burgoyne,  "  amenable  to  the  laws 
of  discipline,  accustomed  to  act  together, 
mutually  reliant,  trained  to  perform  in 
unison  the  movements  best  suited  to  the 
march  and  the  battle,  is  more  formidable 
than  an  assemblage,  however  numerous 
and  however  skilful  in  the  use  of  their 
weapons,  but  in  whom  the  concerted 
action  is  wanting." 

The  organisation  of  an  army  is  the 
duty  of  the  general  staff  in  time  of 
peace,  and,  unless  thoroughly  prepared 
beforehand  in  its  most  minute  details, 
will  break  down  on  the  eventuality  of 
a  war,  as  was  proved  during  the  war 
of  1870-71.  France  was  beaten  because 
she  was  not  ready,  and  her  armies  may 
be  said  to  have  been  defeated  before  a 
shot  was  fired,  her  organisation  being  so 
inferior  to  that  of  the  Germans. 

Jomini  lays  down  the  following  general 
conditions,  as  essential  to  the  perfect  or- 
ganisation of  an  army : — 

1.  A  good  system  of  recruiting. 

2.  An  efficient  formation. 

8.  A  well  organised  system  of  national 
reserves. 
4.  That  officers    should  be  well  in- 


structed in  drill  and  manoeurres,  and  ia 
all  the  duties  of  a  camp  and  in  the  field, 
and  that  there  should  be  a  good  systcoi 
of  interior  economy. 

5.  A  discipline  strict,  but  not  humi- 
liating ;  a  spirit  of  subordination  as  fa 
as  possible  on  a  conviction  pervading  tU 
ranks  of  its  importance,  rather  than  <» 
the  mere  orders  of  the  service. 

6.  A  well  regulated  system  of  rewanlf 
and  a  spirit  of  emulation. 

7.  A  special  corps,  engineers  and  ir* 
tillery,  well  instructed. 

8.  An  armament  well  understood,  and, 
if  possible,  superior  to  that  of  the 
enemy,  comprising  arms  defensive  ai 
well  as  offensive. 

9.  A  staff  capable  of  applying  all  th(M 
elements  to  the  greatest  'advantagea» 
and  with  an  organisation  adapted  to  th« 
theoretical  and  practical  instruction  of 
its  members. 

10.  Well  organised  commissariat  and 
medical  departments. 

11.  The  command  of  armies  and  the 
supreme  direction  of  operations  by  > 
sound  practical  system. 

12.  The  maintenance  of  a  high  military 
spirit. 

•  Orgnes  (French  =  organ) — In  fortifica- 
tion, long  and  thick  pieces  of  wood  shod 
with  iron,  each  suspended  by  a  separata 
piece  of  rope  over  a  gate,  so  as  to  dote 
it  up  upon  the  approach  of  an  enemy. 

The  word  orgue  is  given  to  an  ancieat 
piece  of  ordnance,  composed  of  a  number 
of  musket  barrels,  so  joined  on  the  sane 
carriage,  and  the  touch-holes  correspond* 
ing  with  each  other,  that  they  can  be 
discharged  simultaneously.  This  weapol 
may  be  said  to  be  the  origin  of  the 
mitrailleuse, 

Ozillon — ]ji  fortification,  the  circular 
part  of  the  flank  towards  the  shonlder 
of  a  bastion,  which  serves  to  corer  tba 
rest  of  the  flank. 

Orpiment — A  sulphuret  of  arsenia 
There  are  many  varieties  of  orpiment, 
one  in  fine  golden  coloured  scales,  another 
in  dense  yellow  stony  lumps,  a  third 
in  earthy-looking  masses,  called  tamg*^ 
yellow,  a  familiar  paint ;  but  the  or^ 
ment  required  in  the  laboratory  fat 
blue  lights,  signal  lights,  and  parachute 
light-balls,  is  the  red  proto-^¥lphiun$t  or 
rea(gar« 
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Owniating  Engines  —  Engines  in 
which  the  cylinders  oaciUate  upon  hollow 
axes  or  trunnions,  through  which  the 
steam  is  admitted  to  and  withdrawn 
from  the  cylinders;  the  piston-rod  by 
this  means  accommodates  itself  to  the 
motion  of  the  crank,  without  the  parallel 
motion   being  required. 

Owillating  Serew,  vide  Screw,  Oscil- 
lating. 

Owillation  (Latin,  oscilio,  I  swing) — 
If  described  as  "the  motion  which  a 
pendulum  undergoes  when  moved  by  any 
Ibrce,  and  which  is  indicated  by  the  centre 
of  gravity  describing  alternately  a  circular 
arc  on  the  one  side  or  the  other  of  its  posi- 
tion of  rest.    If  there  were  neither  friction 

« 

nor  atmospheric  resistance,  this  motion 
of  vibration  or  oscillation,  on  either  side 
of  the  position  of  equilibrium,  would 
continue  for  ever,  but  in  consequence  of 
these  resistances,  the  distance  to  which 
the  pendulum  swings  decreases  more  and 
more  with  every  swing,  until  it  comes 
to  rest." 

"  The  centre  of  osci'htion  is  that  point 
in  a  body  vibrating  about  a  horizontal 
axis  in  which,  if  the  whole  mass  of  the 
body  be  supposed  collected,  the  period  of 
oscillation  will  be  the  same  as  before." 

Oatflt  Allowance — A  sum  of  money 
given  to  a  cavalry  or  infantry  non- 
commissioned officer  who  succeeds  in 
getting  his  commission  from  the  ranks. 
£150  is  given  to  the  former,  and  £100  to 
tiie  latter.  In  giving  the  cavalry  man 
the  additional  sum  of  £50,  it  is  to  en- 
able him  to  purchase  his  charger. 

Outflank,  To — ^To  turn  the  flank  or 
flanks  of  an  army.  {Vide  Flank  Move- 
ittent.) 
Ont-lying  Picket,  vide  Pickets. 
OatpOBts  —  Bodies  of  troops,  chiefly 
ttnlry  and  infantry,  posted  beyond  the 
boand  or  limits  of  the  encampment,  to 
give  an  army  or  detachment  timely  notice 
'tf  the  movements  of  the  enemy,  and  to 
giiard  against  surprises.  "  Like  advanced 
piards,"  as  Colonel  Hamley  shows  in  his 
'Operations  of  War,*  "  they  must  be  placed 
rt  a  distance  from  the  main  body  which 
*ill  fulfil  this  purpose,  without  exposing 
titem  to  be  cut  off  or  overpowered ;  and 
tt  they  occupy  much  ground  in  propor- 
^  to  their  force,  3  miles  is  as  great  a 
■pace  as  should  intervene  between  them 


and  the  army."  The  advanced  guard 
usually  supplies  the  outposts,  and  the 
mode  of  disposing  of  them  depends  on  the 
ground  taken  up  by  the  main  force. 

Artillery  is  employed  on  outpost 
duties  only  on  special  occasions,  when  it 
is  important  to  hold  certain  points,  such 
as  defiles,  bridges,  causeways,  &c.,  and  is 
usually  attached  to  the  reserve.  When 
attached  to  outposts  stationed  in  a  de- 
file,  the  guns  are  unlimbered  and  are 
prepared  for  action;  in  all  other  cases 
they  remain  limbered  up,  as  near  to  the 
main  road  as  possible,  and  never  in  an 
inclosed  space.  If  it  be  intended  to  defend 
any  particular  position  in  advance  of  the 
reserve,  emplacements  should  be  made  for 
the  number  of  guns  to  be  employed,  but 
they  should  not  be  permanently  occupied. 
In  short,  the  rule  is  that  artillery  is  only 
brought  on  outpost  duty  where  a  favour- 
able opportunity  for  its  employment 
presents  itself;  when  required  for  the 
defence  of  a  position,  the  guns  must  not 
be  detached,  but  be  held  in  readiness  to 
take  their  place  in  a  work  which  has 
been  prepared  for  their  reception. 

Officers  commanding  outposts  should 
make  themselves  thoroughly  acquainted 
with  the  locality  in  which  they  are 
placed,  by  carefully  examining  the  post, 
the  heights  within  musket  shot,  the 
roads  and  paths  leading  to  or  near  the 
post,  ascertaining  their  breadth  and 
practicability  for  cavalry  or  artillery,  in 
order  to  insure  a  constant  and  ready 
communication  with  the  adjoining  posts 
and  vedettes.  The  hollows  which  may 
cover  the  enemy's  approach  should  be 
examined,  and  all  points  considered  with 
reference  to  the  possibility  of  an  attack. 

Colonel  Macdougall,  in  his  *  Theory  of 
War,'  explains  the  object  of  an  outpost 
as  follows: — "The  safety  of  an  army 
in  an  enemy's  country  materially  de- 
pends on  the  manner  in  which  the  out- 
post duty  is  performed.  The  outposts, 
pickets,  and  advanced  sentries,  are  the 
watch-dogs  of  the  army,  whose  peculiar 
business  is  to  detect  and  giye  timely 
warning  of  the  approach  of  an  enemy, 
as  well  as  every  circumstance  which 
may  appear  to  threaten  its  safety.  An 
officer  in  command  of  an  outpost  shQ\v\A. 
invariably  act  as  \i  t\ift  %?vfeVj  <A  ^(Js\ft 
whole  army  depended,  on  VSs  V[i^vTA?as\ 
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vigilance,  and  he  should  impress  the 
same  feeling  of  responsibility  on  the 
mind  of  every  one  of  his  sentries." 

From  the  foregoing  it  will  be  seen 
that  the  task  of  an  officer  engaged  in 
the  duty  of  commanding  an  outpost  is 
not  only  dangerous  and  arduous,  but 
demands  prudence  and  coolness,  as  he 
has  to  act  upon  his  own  speedily  formed 
judgment ;  to  waver  or  hesitate  is  to  be  I 
lost.  His  position  requires  attention, 
endurance,  and,  above  all,  discernment.  [ 
He  most  secure  the  troops  from  a  sur- 
prise, and  to  inform  himself  and  report  as 
to  the  enemy's  movements.  Constantly 
visiting  the  chain  of  sentries,  and  ready 
to  examine  all  those  who  pass  through 
the  lines,  no  time  is  allowed  to  him  for 
sleep,  and  in  case  of  attack  he  has  to 
hold  the  enemy  in  check,  till  the  main 
body  has  time  to  take  up  a  position  and 
to  deploy. 

The  average  strength  of  outposts 
should  be  about  one-fifth  of  the  force  to 
be  protected. 

Outranoe  (French) — ^To  the  utmost; 
to  the  last  extremity.  Thus  the  French 
say,  86  battre  a  outrance^  to  fight  to  the 
last  extremity. 

Outworks  —  In  fortification,  are  the 
works  constructed  beyond  the  enceinte 
or  body  of  the  place  and  within  the  glacis, 
such  as  ravelins,  tenaille,  horn  and  crown 
works,  counter-guards,  lunettes,  covered 
ways,  &c. 

Oven — ^An  apparatus  for  baking,  and 
cooking  soldiers'  food.  In  the  army,  the 
ovens  for  baking  the  soldiers'  bread  are 
of  two  kinds,  steam  and^te/rfCdependent  on 
the  nature  of  the  service).  The  former  is 
mounted  on  a  carriage,  and  can  be  drawn 
by  a  pair  of  horses.  Ovens  of  this  kind 
will  bake  in  each  batch  on  an  average  109 
loaves  of  3  lbs.  or  2  field  rations  each. 
The  latter  (Aldershot  pattern)  can  bake 
100  rations  (150  lbs.)  at  a  time. 

Travelling  bakery  wagons  are  also  now 
approved  for  the  use  of  the  army  service 
corps.  The  wagons  are  covered,  and  in 
them  the  bakers  can  knead  and  prepare 
the  bread  for  the  ovens. 

For  cooking  purposes,  ovens  of  various 

kinds  have  been  invented;  amongst  others, 

those  by  Captain  Grant,  both  for  barrack 

use  and  in  the  field,  and  Soyer's  cooking 

stores,  which  were  used  in  the  Cxim^a. 


Ozidation — The  conversion  of  metal 
surfaces  into  rust,  by  their  combiiiatio& 
with  a  certain  portion  of  oxygen. 

Ozide  of  Calcium,  vide  Lime. 

Oxide  of  Iron — Results  from  the  com* 
bination  of  iron  with  oxygen,  in  suffi- 
ciently large  quantities  to  cause  it  to 
lose  its  metallic  state. 

Oxygen  (  symbol,  0  ;  eq.  8 ;  sp.  gr. 
1*1057)— One  of  the  elements  widely  dii^ 
fused  throughout  nature,  but  which  it 
never  found  in  a  pure  isolated  form.  Ib 
the  atmosphere,  it  is  mechanically  mixed 
with  nitrogen ;  in  water,  it  is  chemically 
combined  with  hydrogen.  Oxygen  ww 
discovered  by  Priestley  in  August  1774^ 
and  one  year  later  by  Scheele,  who  waf 
then  unware  of  Priestley's  discovery. 
Eighty-nine  per  cent,  (by  weight)  oi 
water  consists  of  oxygen;  atmos{^eric 
air  contains  23  per  cent,  of  the  same 
element,  which  also  exists  in  combina- 
tion with  most  of  the  other  elements  ii 
various  proportions. 


P. 


Pace — ^The  rate  at  which  a  man  or 
animal  moves,  either  at  the  walk,  trot, 
or  gallop.  The  usual  length  of  a  man's 
pace  is  about  30  inches  for  ordinary 
marching,  and  3  feet  for  the  double, 
but  the  soldier  is  trained  to  increase  his 
pace  as  required.  A  horse  walks  at  the 
rate  of  328  feet  in  a  minute,  or  nearly 
3J  miles  an  hour ;  trots  656  feet  in  a 
minute,  or  nearly  7j  miles  an  hour ;  aad 
gallops  1056  feet  in  a  minute,  or  12 
miles  an  hour. 

Pack  Saddle,  vide  Saddle. 

Pack  Thread — A  coarse  thread  or 
string  used  for  sewing  up  and  aecuriBf 
packages. 

Package — ^This  term  is  applied  to  the 
wrapper  or  packing  cloth  round  atorat 
in  transit,  or  whatever  conatitutea  the 
QO\«tvu^  of  stores  for  their  preaerratioB. 
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Faekagv  of  Aimnnnitioii  —  In  the 
artillery  service,  this  is  carried  out  in 
boxes  of  a  sanctioned  pattern,  and  the 
ammunition,  shot,  or  shell,  is  secured  in 
compartments  or  in  some  other  way 
most  convenient  or  suitable.  The  boxes 
are  carried  on  ammunition  wagons,  which 
escort  the  gun. 

Small-arm  ammunition  is   packed  in 
boxes,   and  carried    on  a  campaign  in 
-  special  wagons  made  for  the  purpose. 

Paeking  Box— A  box  used  for  keeping 
fixed  shot  or  shell  in  store,  or  in  transit 
from  place  to  place,  or  on  the  march  with 
dege  trains.  The  name  is  given  to  any 
box  or  case  containing  military  stores. 

Paddling — ^The  removal,  by  means  of 
a  copper  spud,  of  sueh  lumps  of  gun- 
powder as  adhere  to  the  faces  of  the 
rollers  during  the  incorporating  process 
in  the  manufacture  of  gunpowder.  The 
operation  require  great  care,  and  should 
only  be  resorted  to  under  exceptional  cir- 
cumstances. Generally  water  poured  on 
the  face  of  a  roller  will,  to  some  extent, 
loosen  the  powder. 

Padlock — A  lock  hung  on  a  staple. 
The  pattern  padlock  used  as  the  fastening 
of  artillery  ammunition  boxes  is  a  spring 
lock  with  key. 

Pads —  In  the  artillery  and  cavalry 
service,  are  used  to  protect  saddle  and 
draught  horses  from  galls.  The  pad  re- 
commended is  in  the  form  of  a  folded 
blanket,  or  pad  made  of  sheep  or  kid's 
skin,  stuffed  with  hair,  6  inches  by  4 
inches.  When  placed  above  and  below  the 
gall,  considerable  relief  will  be  afforded. 

In  'Short  Notes  on  Field  Batteries,' 
the  following  remedies  for  gall  wounds 
are  recommended : — 

**If  a  piece  of  harness  is  seen  to  be 
commencing  to  rub  a  horse,  besides 
altering  the  fitting,  friction  may  be 
prevented  by  rubbing  in  any  lubricant 
(tallow  will  do  on  an  emergency). 

''To  cure  a  gall  or  sore  while  the 
horse  continues  his  work,  pads  must  be 
judiciously  applied.  Sheep  skin  is  the 
&vourite  specific  of  many  collar-makers ; 
it  sometimes  effects  more  than  would  be 
expected:  it  enables  the  harness  and 
■kin  side  of  the  sheep  skin  to  move, 
while  the  ends  of  the  hair  remain  with- 
out motion  on  the  tender  part  of  the 
korie.    The  rubbing  o£  a  trace  is  some- 


times difficult  to  prevent;  I  have  seen 
the  pressure  completely  removed  by  at- 
taching a  short  flat  piece  of  wood  along 
a  hip  or  bearing  strap,  with  the  ends 
extending  2  inches  past  the  trace, 
small  pads  being  fixed  on  it  above  and 
below  the  trace.  It  looks  ugly,  but  it 
works  well." 

Elastic  pads  constructed  of  a  certain 
number  of  tubes  of  vulcanised  caout- 
chouc united  together,  and  invented,  some 
years  ago,  by  General  Angel ini,  of  the 
Italian  army,  are  stated  to  have  been 
very  successful  in  the  Italian  cavalry  in 
preventing  galls. 

Paint — A  kind  of  paste  made  by 
mixing  white-lead,  turpentine,  and  lin- 
seed oil  together;  other  substances  are 
used,  such  as  colouring  matters  or 
**  stainers,"  drying  materials  or  "  dryers," 
&c.,  but  white-lead  is  the  basis  of  ail 
ordinary  paints,  and  forms  at  least  -f^ 
of  their  composition.  The  turpentine 
used  in  paint  has  the  property  of  dis- 
solving fatty  and  resinous  substances. 
On  exposure  to  the  air,  it  absorbs  oxygen 
and  hardens ;  this  renders  it  suitable  as 
an  ingredient. 

Linseed  oil  also  takes  up  oxygen  on 
exposure  to  the  air  and  hardens ;  from 
this  quality  it  is  known  as  a  drying  oil. 
Its  drying  powers  are  much  increased  by 
boiling  it  along  with  litharge  (red-lead) 
or  binoxide  of  manganese.  After  this 
process  it  is  known  as  boiled  oil. 

From  the  above  properties,  it  will  be 
seen  that  paint,  when  mixed,  will  soon 
become  unserviceable  if  exposed  to  the 
air.  It  is  not  desirable,  therefore,  to  mix 
paint  long  before  it  is  wanted  for  use ; 
even  in  closed  tins  it  is  apt  to  spoil. 

A  great  variety  of  paints  are  used  for 
different  purposes,  such  as  the  painting 
of  gun  carriages,  shot  and  shell,  and 
other  military  stores.  It  is  unnecessary, 
however,  to  go  into  detail  on  their  manu- 
facture or  use,  as  each  arsenal  or  military 
establishment  has  its  own  instructions 
how  to  make  and  apply  them. 

Paint,  Anticorroiion — A  paint  for- 
merly used  as  a  lacquer  for  the  exterior 
of  iron  guns,  for  oast-iron  garrison  car- 
riages, war  rockets,  and  vei*y  generally  on 
all  iron  work  which  is  exposed.  It  Vi«& 
been  superseded  "by  PuYiox^'^  T!i'&^'&Mv& 
paint  {q.  r.). 
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Pairing — A  name  given  to  one  of  the 
processes  employed  in  basket-work,  in 
making  brushwood  gabions. 
.  Paisdian's  Oun  —  A  muzzle-loading 
shell  gun  or  howitzer,  introduced  many 
years  ago  into  the  French  and  Russian 
navies  by  a  French  general  of  that  name. 
Loaded  shells,  with  time  fuzes,  were  the 
projectiles  fired  from  this  piece.  The 
destruction  of  the  Turkish  fleet  at  Sinope 
was  caused  by  these  guns. 

Palisade  (French,  palissade) — ^A  bar- 
rier made  of  wooden  posts  firmly  set 
in  the  ground.  In  fortification  palisades 
form  one  of  the  auxiliary  means  of 
defence  in  permanent  and  field  works; 
in  the  former,  they  are  usually  planted 
in  the  covert  way ;  and  in  the  latter,  in 
the  ditch  of  the  work.  Where  there  is 
a  covert  way,  palisading  becomes  indis- 
pensable, and  the  palisades  are  usually 
fixed  on  the  banquette,  about  1  foot 
from  the  glacis,  and  standing  about 
1  foot  above  the  crest.  For  perma- 
nent works  they  are  constructed  of 
timber  sawn  into  lengths  of  8  or  10 
feet  long,  and  8  inches  and  4J  inches 
square,  depending  on  the  size  of  the 
timber.  Palisades  for  fieldworks  are  sel- 
dom made  of  timber  sawn  into  scantling, 
but  are  constructed  of  unhewn  timber 
of  trees  suited  to  the  purpose,  planted 
firmly  in  the  ground,  and  connected 
above  with  a  riband,  into  which  the 
palisades  are  spiked.  The  position  of 
palisades  for  the  security  of  field  forti- 
fications should  be  under  musketry  fire 
from  the  parapet,  or  flanking  works,  so 
as  to  command  the  ditch. 


32-prs.  of  58  and  58  cwt.  into  64-pr. 
K.M.L.  guns  of  different  weights,  and  the 
68-pr.  of  95  cwt.  into  an  80-pr.  rifled  gnn 
of  5  tons.     (  Vide  Appendix  B.) 

This  oflicer's  name  is  well-known  to 
artillerists  as  the  inventor  of  the  chilled 
shot  (fi,  r.). 

Pan  Conpe  —  In  fortification,  the  sa- 
lient angle  of  a  place-at-arms,  filled  up 
to  form  a  short  face  or  a  curve  for  mus- 
ketry Are  on  the  salient,  or  for  one  or  two 
guns  placed  en  barbette. 

Panic  (Greek,  panikos^  groundless  fear) 
— ^A  sudden  and  groundless  alarm 
which  is  known  to  seize  upon  men*s 
fancies  without  any  visible  cause. 
The  word  traces  its  origin  from  the 
mythical  story  of  the  god  Pan,  who  is 
stated,  during  the  Indian  expedition 
of  Bacchus,  to  have  been  surrounded  by 
enemies,  and  that  the  shouting  of  hk 
men,  favoured  by  the  echoes  of  a  rocky 
valley,  so  frightened  them  that  they  in- 
stantly took  to  flight,  and  hence  it  came 
to  pass  that  all  sudden  fears  impressed 
upon  men's  spirits,  without  any  josi 
reason,  were  by  the  Greeks  and  Romans 
called  panic  terrors. 

Panniers  (French,  panier,  basket) — 
Light  baskets  for  carrying  medical  stores 
or  signalling  stores.  They  are  carried  on 
pack  animals,  either  on  mules  or  camels. 
Panniers,  in  the  case  of  a  mountain  cam- 
paign, are  provided  for  carrying  rockets. 
In  fact,  all  kinds  of  light  baskets  capable 
of  holding  stores,  and  which  are  swung 
across  a  pack  animal,  are  called  panniers. 

Pantograph  (Greek,  pan,  all ;  grap^ 
I   write)— An    instrument    for   copying 


Pftlliser's  Ghms — ^These  guns  bear  the    drawings   on   a   larger  or  smaller  scal€ 
name  of  an   officer  of  cavalry,  who  has    than  the  original. 


devoted  much  of  his  time  and  resources 
to  the  subject  of  artillery,  and  is  the 
originator  of  a  method  of  strengthening 
cast-iron  guns  with  internal  tubes  of 
wrought  iron  which  are  rifled. 

The  object  of  the  conversion  is  to 
utilise  old  cast-iron  guns  for  general 
service.  The  result  has  been  most  satisfac- 
tory, showing  that  such  guns  are  capable 
of  a  greater  amount  of  endurance  than 
before  they  were  re-lined ;  and  that,  as 
shell  guns,  they  are  well  adapted  for  use 
against  wooden  shi(>s,  or  the  land  fronts 
of  forts.  The  guns  which  have  been 
converted  are  the  8-inch  of  65  cwt.  an^^ 


Pantometer  (Greek,  pan,  all ;  metmif 
measure) — An  instrument  for  measuring 
all  sorts  of  angles,elevations,and  distances. 
Paper — A  thin  and  flexible  substance, 
usually  made  of  vegetable  fibre,  such  as 
the  pulp  of  linen,  cotton  rags,  &c.,  and 
which  is  used  for  writing,  printing,  draw- 
ing, and  other  purposes.  The  following 
table  contains  the  names  and  dimensions 
of  many  of  the  writing  and  drawing 
papers  in  use  : — 

Inches.    Inches. 
Antiquarian..  ..     52^  by  30} 

Double  elephant       ..     39)    „    261 
kW«a  ..         ..     33     „   26 
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Incbeti. 

Inchev. 

34i  by 

23 

28 

11 

!J3 

29} 

11 

21* 

27: 

»» 

19* 

23 

11 

19 

22; 

11 

17* 

19i 

11 

15i 

16} 

11 

13i 

Columbian    . . 

Elephant 

Imperial 

Super-royal  . . 

Royal 

Medium 

Demy 

Foolscap 

Drawing  papers  are  not  made  smaller 
than  demy.  Writing  papers  are  not 
made  larger  than  double  elephant,  and 
seldom  larger  than  imperial. 

A  very  useful  paper  is  tracing  paper, 
which  is  rendered  transparent  by  brush-  : 
ing  it  oyer  with  a  mixture  of  Canada 
balsam  and  oil  of  turpentine,  or  nut-oil 
and  turpentine.  It  is  used  for  taking 
a  trace  of  any  plan  or  di'awing. 

Pbper,  Bilniloiis,  vide  Bibulous  Paper. 
Pkiper,  Portfire  —  A  coarse  kind  of 
brown  paper,  used  for  portfire  and  signal 
rocket  cases,  and  for  rough  reports  and 
returns,  as  are  usually  made  out  in  the 
artillery  park  and  batteries. 

Flapier-mlUtlie  (French  =  chewed  paper) 
— ^A  substance  made  from  the  pulp  of. 
paper  which  has  been  ground  up  with 
other  materials.  It  is  susceptible  of  being 
moulded  into  any  shape  or  form.  In  the 
artillery  service,  it  is  used  in  the  manu-  i 
fiKture  of  wads  for  fuze  holes,  &c. 

Fitpjrography     (Greek,    papyros,    a 
plant  from  which  paper  was  first  made  ; 
Wopho,  I   write)  —  A   term    given    by 
Captain  Abney,  in  a  lecture  before  the  | 
British  Association  for  the  Advancement 
of  Science,  at  Belfast,  in  1874,  to  a  modi-  i 
fied    process    of    photolithography    for 
odarging  copies  of  maps,  which  he  con-  : 
lidered  to  possess  certain  advantages  for 
tue  in  the  field.     The  process  is  carried 
out  by  means  of  an  ink   invented   by  , 
Captain  Abney,  which  is  not  greasy,  and  | 
drawings  made  with  which  upon  oi*dinary 
paper  might  be  transferred  to  stone  or 
anc,  for  the  reproduction  of  topographical 
iDaps  and  military  sketches. 

This  invention  has  been  introduced  into 
the  British  army. 

Parabola — The  curve  described  by  a 
Wy  which  is  under  the  influence  of  an 
impulsive  force  and  gravity  only. 

It  is  also  thus  described : — **  One  of 
the  conic  sections  formed  by  the  inter- 
iMtion  of  a  plane  and  a  cone  when  the 


plane  passes  parallel  to  the  side  of  the 
cone." 

Parabolio  Theory — In  gunnery,  has 
reference  to  the  laws  which  govern  the 
flight  of  a  projectile  in  vacuo.  The 
deductions  from  this  theory  were  in  the 
very  early  days  of  artillery  science  con- 
sidered to  be  applicable  to  a  projectile 
fired  in  a  resisting  medium,  but  it  is  now 
well  known  that  it  is  valueless  in  prac- 
tice, except  when  the  initial  velocities  of 
projectiles  are  less  than  200  or  300  feet 
per  second,  and  when  the  resistance  of 
the  air  is  very  small. 

Paraohnte  Light — A  suspended  light, 
invented  by  Colonel  (now  General) 
Boxer,  K.A.,  and  which  is  used  for  the 
same  purpose  as  ground  light'fmlls  (7.  «.), 
viz.  to  light  up  the  enemy's  works  and 
working  parties.  It  is  preferred  to  light- 
balls,  as  they  can  be  extinguished  or  their 
lights  hid  with  a  few  shovelfuls  of  earth, 
whereas  the  parachute  has  the  advantage 
of  being  out  of  reach,  so  cannot  be  inter- 
fered with. 

The  parachute  Hjht,  as  described  in 
the  *  Treatise  on  Ammunition,  1874,* 
**  consists  of  two  outer  and  two  inner 
tinned  iron  hemispheres  ;  the  two  outer 
are  lightly  riveted  together,  the  two 
upper  hemispheres  are  connected  by  a 
chain ;  the  inner  upper  hemisphere  has 
a  depression  at  the  top,  to  admit  the 
bursting  charge  and  fuze.  A  quick- 
match  leader  conducts  the  flash  from  the 
bursting  charge  to  the  fuze  composition 
in  the  lower  inner  hemisphere.  The  inner 
upper  hemisphere  contains  the  parachute 
tightly  folded  up.  To  insure  its  opening, 
a  cord  is  passed  between  its  folds,  and 
through  a  hole  in  the  top  of  the  parachute, 
and  is  fastened  to  the  upper  inner  hemi- 
sphere, so  that,  when  the  hemisphere  is 
blown  away,  the  cord  is  pulled  through, 
and  the  parachute  expanded. 

"  The  lower  inner  hemisphere  contains 
the  composition.  A  hole  is  bored,  and 
driven  with  fuze  composition,  and 
matched  as  usual ;  this  hemisphere  is 
connected  with  the  parachute  by  cords 
and  chains. 

"  The  bursting  charge  is  issued  in  the 
parachute,  the  fuze  is  bored  to  the  re- 
quired   length  and  well  hammered  in*^ 
the  parachute  placed  m  t\v«  txiqiXax  vq^ 
fired." 
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The  action  is  farther  described  as 
follows  : — The  fuze  ignites  the  bursting 
charge,  the  outer  hemispheres  are  blown 
away,  and  the  inner  upper  hemisphere, 
which  is  chained  to  the  outer  one,  is  blown 
away  with  it;  the  parachute  is  opened  by 
the  cord  and  expands,  the  composition  in 
the  lower  hemisphere  being  ignited  by 
the  quick-match  leader,  which  ignites  the 
fuze  composition,  the  composition  burn- 
ing about  three  minutes  when  fired  from 
the  10-inch  mortar. 

Farftde — Any  place  where  troops  as- 
semble for  muster,  inspection,  drill,  &c. 

Parades  are  distinguished  as  follows  : — 

General  parade,  where  all  the  troops  of 
a  gaiTison  draw  up. 

Regimental  parade,  where  a  single 
regiment  is  formed  under  the  inspection 
oi  the  officer  commanding  the  regiment. 

Private  parade,  where  officers  com- 
manding troops  or  companies  inspect 
their  men  previous  to  joining  the  regi- 
mental parade. 

In  camps  the  parade-grounds  are 
usually  in  front  of  the  line  of  tents. 

Parade,  To— Signifies  the  act  of  draw- 
ing up  a  body  of  men,  in  view  to  their 
being  inspected. 

Parado  —  In  fortification,  a  traverse 
made  to  give  protection  from  splinters, 
or  fire  from  the  rear,  as  well  as  to 
cover  powder  magazines  and  part  of  the 
garrison. 

Parallax — A  change  of  apparent  posi- 
tion of  any  celestial  object,  or  the  differ- 
ence between  the  true  and  apparent  place 
of  the  heavenly  bodies. 

Parallel  Motion — A  simple  and  beau- 
tiful arrangement  of  linkwork,  invented 
by  the  celebrated  Watt,  to  convert  the 
reciprocating  circular  motion  of  the  ex- 
tremity of  the  great  beam  of  the  steam- 
engine  into  a  reciprocating  rectilinear 
motion  adapted  to  the  piston-rod. 

Parallels  —  During  a  siege,  deep 
trenches  formed  to  connect  the  several 
approaches  carried  on  before  a  besieged 
place. 

In  commencing  the  attack  of  a  fortress, 
the  besieger  is  careful  to  make  his^irs^ 
parallel  at  such  a  distance  as  shall  pre- 
vent the  fire  of  the  place  or  the  musketry 
fire  of  sorties  disturbing  his  working 
parties,  and  at  the  same  time  not  too  far 
aw&y  from  the   place  invested,  as  the 


greater  the  distance  of  the  parallel,  the 
greater  will  be  the  length  of  the  ap- 
proaches leading  from  it  to  the  place.  The 
change  from  smooth-bores  to  rifled  guns 
has  affected  the  distance  at  which  the 
first  parallel  was  formerly  opened.  The 
second  parallel  is  formed  when  the  ap- 
proaches have  been  extended  halfway 
from  the  first  parallel  to  the  fortress; 
the  third  parallel,  when  the  approaches 
arrive  within  120  yards  of  the  salients 
of  the  covered  way. 

In  a  note  given  in  the  '  R.  M.  A.  In- 
struction Book  on  Fortification,  &c'  the 
following  is  stated  on  the  subject  of 
the  "  first  parallel  " : — "  The  experienot 
of  the  war  of  1870-71  seems  to  show 
that,  if  the  besieger's  first  batteries  are, 
by  reason  of  the  power  of  his  guns, 
placed  at  distances  of  from  2000  to  4000 
yards  from  the  fortress,  the  ordinary 
*  first  parallel '  m&y  be  dispensed  with, 
that  is  to  say,  the  ground  in  frcmt  dP 
these  distant  batteries  would  at  the 
commencement  of  the  siege  be  occnped 
by  rifie-pits  and  military  posts  rather, 
perhaps,  than  by  continuous  trenches. 
Afterwards,  no  doubt,  a  continuous  trench 
would  have  to  be  constructed  to  protect 
the  approaches  and  gain  ground,  though 
not  to  cover  the  first  batteries,  and  tUs 
trench  might  be  called  the  *■  first  paral- 
lel,' though  not  the  first  protectife  or 
defensive  work  undertaken." 

After  this,  while  the  approaches  are 
being  made  from  the  third  paraUM  t<H 
wards  the  two  ravelins,  a  double  sap 
may  be  pushed  forward  on  the  capital 
of  the  bastion,  and  a  fourth  parallel  ob- 
structed to  connect  it  with  the  trench 
cavaliers,  as  well  as  to  support  the 
lodgments  on  the  glacis.  Lutlj,  a 
iifth  parallel  should  be  commenced,  so 
as  to  protect  the  lodgments  on  ea^ 
flank  of  the  attack,  which  lodgments  are 
then  converted  into  batteries  of  5  guns 
each  to  breach  the  ravelins.  (  Vide  Siege.) 

Parallels  of  Latitude— Small  circles 
supposed  to  be  drawn  on  the  suriaoe  of 
the  earth,  north  and  south  of  the 
equator,  and  parallel  to  it,  dividing  the 
globe  into  two  unequal  parts.  Panllels 
of  declination  are  such  circles  produced 
in  the  heavens,  north  and  south  of  the 
equinoctial,  and  parallel  to  it. 
1     Parapet    (Italian,  parapetto,    breast* 


PAR 


287 


PAR 


work) — ^In  a  permanent  work,  the  para- 
pet is  described  as  **the  covering  shot- 
proof  mass  on  the  exterior  side  of  the 
nuinpart.  In  fieldworks,  it  is  a  mass  of 
eartii  thrown  up  as  a  protection  against 
an  enemy's  progress;  the  ditch  from 
which  the  earth  is  excavated  forming  an 
additional  impediment.  The  parapet 
■hoold  always  be  of  sufficient  height  to 
screen  the  defenders  from  the  view  of 
the  enemy,  and,  therefore,  on  level 
ground,  tne  height  must  be  nearly  8 
feet.  But  if  a  work  be  intended  merely 
to  cover  a  guard,  or  to  hold  out  against 
a  sudden  assault,  a  parapet  of  6  feet 
high  will,  in  many  cases,  be  sufficient. 
The  thickness  should  vary  in  proportion 
to  the  calibre  of  the  projectile  which  the 
parapet  is  intended  to  resist." 

ParbneUe,  To — In  artillery  exercise, 

to  roll  a  gun,  so  as  to  cause  it  to  move 

in   either  direction   from    the    spot  on 

which   it  rests.     For  this  purpose,  the 

gun  must  be  placed  on  skids ;  and  if  it 

is  to  be  moved  up  or  down  a  slope,  two 

4^inch  ropes -must  be  made  fast  to  some 

suitable  object  on  the  upper  part  of  the 

slope,   and   the  ends   carried  under  the 

ohase  and  breech  of  the  gun  respectively, 

nmnd  it  and  up  the  slope.  If  the  running 

ends  of  these  ropes  are  hauled  upon,  the 

gun  ascends;   if  eased  off,   it  descends. 

if  the  ground  is  honzontal,  handspikes 

oaly  are  necessary  to  move  the  gun.     If 

ths  slope   is   not   great,   one   rope  will 

m£Soe  to  parbuckle  a  gun  up  with.     In 

this  case,  it  must  be  made  fast  to  one  of 

tke  tnmnions,  and  passed  as  many  times 

mod  the  gun  in  rear  of  and  close  to 

tkon  as  may  be  convenient,  the  running 

lal  coming  out  as  before  over  the  gun 

nd  up  the  slope.     In  hauling  the  gun 

^  the  rope  uncoils  itself.     The  breech 

ttd  of  the  gun,  on  account  of  its  greater 

thickness,  will  always  advance  quicker 

tlum  the  muzzle. 

BlUQhment — ^The  dressed  skin  of  an 
aimal;  it  is  used  for  legal  and  other 
docoments.  Soldier's  final  discharge  cer- 
tificates are  made  out  on  parchment.  Th^ 
flflih  of  drums  is  also  made  of  parchment. 
Due,  To — In  carpentry,  to  cut  or  trim 
thfl  surface  of  a  plank  with  an  adze.  In 
frrriery,  the  expression  means  to  cut  or 
pare  down  the  hoof  of  a  horse  in  order 
to  fit  the  shoe. 


Park  —  An  inclosure,  or  any  place 
where  guns,  wagons,  carts,  &c  can  be 
placed  in  safety. 

A  park  of  artillery,  in  the  field,  signi- 
fies the  whole  train  of  artillery  forming 
the  guns,  ammunition,  carts,  wagons, 
and  stores  required  for  a  siege  or  other 
purposes,  as  well  as  the  reserve  of  gun 
and  small-arm  ammunition  for  the  army. 
The  term  is  applied  also  to  the  ground  on 
which  all  guns  stand  or  are  parked. 

During  a  siege  the  park  must  be 
sheltered  and  screened  as  much  as  pes* 
sible  from  the  view  and  fire  of  the 
enemy,  but  in  a  position  to  communi- 
cate freely  with  the  besieger's  trenches. 
If  possible,  its  locality  should  also  be 
chosen  close  to  some  good  line  of  com- 
munication, either  a  road  or  river. 
Great  thought  should  be  given  to  the 
position  of  the  laboratories;  they  should  be 
farthest  away  in  the  park  from  the  enemy. 

The  officer  in  charge  of  a  park  is 
assisted  by  well  trained  men  of  the 
ordnance  branch,  and  a  large  number  of 
artificers  of  various  trades  are  attached 
to  the  park. 

An  engineer  park  comprehends  all  the 
material,  tools,  &c.  attached  to  that 
branch  of  the  service. 

A  siege  park  comprises  the  guns 
collected  together  at  the  commence- 
ment of  the  investment  of  a  fortress, 
taken  from  the  artillery  park  and 
manned  by  artillerymen,  aided  by  men  of 
the  ordnance  department.  (Ftd^  Siege 
Train.) 

Park,  To — ^To  lodge,  to  place  anything 
in  a  safe  and  convenient  manner ;  to  in- 
close. This  expression  is  applied  in  mili- 
tary matters  to  the  parking  of  the  artil- 
lery, cuttle,  &c.,  whence  the  expression, 
"  the  artillery  was  parked  in  the  fields." 

Parkinsonia — A  shrub  found  com- 
monly in  Bengal.  It  has  been  stated 
to  yield  a  very  fair  charcoal  for  gun- 
powder purposes;  but  from  trials  made 
of  it,  of  late  yeai*s,  at  the  government 
powder  works  at  Ishapore,  it  was  not  found 
to  be  equal  to  that  made  from  urhur  or 
dhall  stalk.  Nevertheless  it  might  be 
used  if  the  latter  crop  failed. 

Parley — Oral  treaty;  conference. 

Parley,  To — ^In  a  military  sense,  means 
to  enter  into  confereuce  w\\.Yv  Wi^  ^tv<&t[v<j  . 
/  This  is  done  by  means  oi  a  ^^^  oi  \.t\x^« 
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Parole — A  word  published  in  orders 
every  day,  by  the  officer  in  command  of  a 
garrison,  for  the  purpose  of  distinguish- 
ing friends  from  foes,  and  without  the 
knowledge  of  which  no  one  can  approach 
or  pass  by  a  sentry's  post.  It  is  also 
the  pass-word  or  order  transmitted  from 
front  to  rear  of  an  army,  by  word  of 
mouth.  Also  the  word  of  an  officer 
under  confinement  as  a  prisoner  in  an 
enemy's  camp  or  country,  who  is  allowed 
to  be  at  large,  having  promised  not  to 
effect  his  escape.  An  officer  in  the 
hands  of  the  enemy  may  even  be  per- 
mitted to  proceed  to  his  country  on 
parole,  having  previously  promised  not 
to  take  up  arms  again  against  his 
captors  until  the  war  is  over. 

Farrott  Gun — A  rifled  gun,  the  inven- 
tion of  Mr.  R.  P.  Parrott,  an  American. 
The  cannon  proper  is  a  cast-iron  gun  of 
very  light  proportions,  rifled  with  fine 
grooves,  the  circumference  of  the  bore 
being  equally  divided  between  the  lands 
and  the  grooves.  Three  calibres  were 
introduced  into  the  U.S.  service,  viz. 
10-prs.,  20-prs.  and  30-prs.  The  projec- 
tile used  with  these  guns  is  an  elongated 
shell,  of  a  length  equal  to  3  calibres,  and 
cylindro-conical  in  form. 

Parson's  Onn,  t^ide  Converted  Gun. 

Partisan — A  leader  of  a  detached  body 
of  light  troops  who,  knowing  the  country 
in  which  the  operations  of  war  are  carried 
on,  is  employed  either  in  obtaining  intel- 
ligence or  harassing  the  enemy,  by  fall- 
ing on  his  rear,  attacking  his  convoys, 
and  destroying  his  line  of  communica- 
tions. Guerillas  during  the  peninsular 
campaigns,  and  franc-tireurs  (q.v.)  during 
the  war  of  1870-71,  carried  on  partisan 
warfare. 

Partisan — A  kind  of  pike  introduced 
in  the  reign  of  Henry  VIII.  It  is  stated 
that  it  was  found  more  useful  than  the 
actual  pike  in  making  trenches,  and  in 
attacking  and  defending  lodgments.  This 
arm  continued  in  use  during  Elizabeth's 
reign. 

Party — As  applied  to  military  matters, 
expresses  any  small  number  of  soldiers 
detached  from  an  army  or  regiment  on 
any  particular  duty  either  in  peace  or 
war  time.  A  party  is  often  sent  out  to 
forage,  reconnoitre,  and  gain  intelli- 
gence.    The  term  is  applied  also  to  other 


duties  which  small  bodies  of  moi  are 
engaged  on,  such  as  recruiting  partiet, 
working  parties,  storming  parties,  and 
firing  parties.  The  three  former  will 
be  found  under  their  own  heads.  FWi^ 
parties  are  men  selected  to  fire  over  the 
grave  of  any  one  buried  with  military 
honours. 

Pass  —  In  military  life,  a ''pass"  is 
simply  the  permission  granted  by  the 
officer  commanding  a  regiment  to  a  soldier 
to  be  absent  from  his  quarters,  recorded 
and  signed  by  the  commanding  officer, 
so  that  the  soldier  may  be  able  to  show 
to  others,  if  necessary,  the  authority  for 
his  being  absent  ^om  his  regiment 
The  Queen's  Regulations  lay  down  tht 
rules  on  the  subject  of  granting  passes. 

Pass,  Monntain  — A  road  or  pttk 
leading  from  one  side  of  a  mountain  to 
another.  In  latitudes  where  much  snov 
falls,  the  ''passes"  are  only  open  fof 
egress  or  ingress  during  the  summer 
months.  In  warfare,  mountain  passes 
play  a  very  important  part,  if  the  opersr 
tions,  whether  defensive  or  offensive,  an 
carried  on  in  a  mountainous  country. 
(  Vide  Mountains.) 

Passage  Warrant  —  One  among  the 
numerous  royal  warrants  issued  for  the 
guidance  of  the  army.  It  relates,  as  its 
name  implies,  to  the  rules  and  regula- 
tions to  be  observed  in  applying  tn 
passages  on  board  troop  and  other  go- 
vernment ships.  The  accommodation 
granted  to  officers,  and  the  quantity  of 
^^gg^g^  allowed,  as  well  as  messiif 
costs,  will  be  found  in  the  copy  of  this 
warrant.     (  Vide  Appendix  N.) 

Paste — A  tenacious  mixture  of  flour 
and  alum  in  the  proportion  of  2  lbs.  d 
flour  to  1  oz.  of  pounded  alum  mixed 
with  1  gallon  of  boiling  water.  T^ 
mode  of  preparing  it  is  as  follows.  Heat 
it  gently,  stir  it,  and  let  it  boil  }  of  aa 
hour ;  when  it  becomes  ropy,  pour  it 
into  bowls,  and  pass  it  through  a  sieve 
before  it  is  quite  cold.  It  should  be 
used  cold,  and  only  2  or  3  days'  supply 
made  at  a  time,  but  it  may  be  preserred 
longer  by  adding  alum  in  the  proportion 
of  one-tenth  the  weight  of  flour.  PasU 
is  used  in  the  laboratory  in  case-making 
for  portfires,  rockets,  light-balls,  &c. 

Pastern— The  piirt  of  a  horse's  foot 
from  the  fetlock  to  the  heeL 
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Pkiteli,  vide  Dispart. 
Path — ^In  gunnery,  the  direction  of  a 
projectile  in  its  flight ;  also  termed  the 
trajectory  {q.  vJ), 

Patrick,  St.,  Order  of;  vide  St.  Patrick, 
Order  of. 

Pfttrol  (French,  patrouHie) — ^A  party 
told  off  from  the  main  or  regimental 
guard  for  the  purpose  of  quelling  dis- 
turbances, picking  up  stragglers,  or  any 
such  duty  as  may  be  required  of  it  in 
garrison  or  camp.  Also  bodies  of  men 
moving  between  the  line  of  posts  to  keep 
the  one  informed  of  the  state  of  the 
other  are  termed  ''  patrols." 

Ami — ^The  name  given  to  a  sepoys' 
tent.  It  is  of  a  different  pattern  to  the 
European  soldiers'  tent,  being  much 
■mailer  and  lighter. 

Pkraldroons — ^In  ancient  armour,  plates 
of  metal  for  the  protection  of  the  shoulders. 
Panlins— Canvas  cloth,  either  waxed 
over   or   tarred,   for   the   protection   of 
■tores.      The   former   are    not  used   for 
home  stores,   but   are   found   in   Indian 
arsenals.     They  are  of  four  sizes,  viz. : — 
Magazine,  large ; 
Magazine,  small ; 
Camel  paulins ; 
Cart  paulins. 
Large  pauiins  are  used  on  the  floors  of 
laboratory  tents.   Small  maijazine  paulins 
■re  used  in  covering  powder  barrels  and 
Ihre  shells  in  the  batteries.  Camel  paulinSy 
bang  of  a  small  size,  are  frequently  very 
Mftvenient,  and  are  used  for  the   same 
fvrposes    as    small    magazine    paulins. 
(kai  paulins    are    used   with   tilts   for 
artificers'  carts.     With  the  exception  of 
t^  camel  and  cart  paulins,  which  are 
lutde  of  coarse  country  canvas,  all  others 
ire  made  of  vitry. 

Tarpaulins  are  of  different  size,  and  are 
tNd  in  England  and  the  colonies,  but  not 
cootmonly  in  India. 

llYiw — ^A  heart-shaped  shield  used  in 
^  fifteenth  century,  and  hanging  on  the 
tea  of  arbalisters.  This  shield  was 
cvried  in  action  by  a  pavisier,  whose 
tey  it  was  to  ward  off  from  the  bow- 
iMn  the  missiles  of  the  enemy. 

Dlwl — ^A  catch  which  holds  in  a  ratchet 
nd  restrains  a  capstan  or  windlass  from 
Ijiog  round  in  a  reverse  direction  during 
■y  pause  in  the  winding, 
ny— Compensation  given  or  a  return 


made  in  money  for  services  done,  such 
as  the  pay  given  to  officers  and  soldiers. 
Pay  is  distributed  once  a  month  to 
officers,  and  weekly  to  men  in  the  ranks. 

The  salary  of  officers  and  men  in  the 
army  differs  according  to  rank.  Troops 
began  to  be  in  the  pay  of  the  govern- 
ment after  1660. 

Deprivation  of  pay  can  be  awarded,  as  a 
punishment  to  soldiers,  for  such  offences 
as  are  not  of  sufficiently  serious  nature 
to  be  brought  before  a  court-martial. 
(  Vide  Appendix  0.) 

Fay  Abstraet— A  form  of  document  in 
which  the  pay  of  a  company  or  regiment 
is  drawn,  and  the  establishments  attached 
to  a  regiment. 

Fay,  Deferred — An  increase  of  2d.  per 
diem  granted  by  parliament  to  the  non- 
commissioned officers  and  soldiers  of  the 
army  and  army  reserve,  under  the  fol- 
lowing conditions : — 

"  The  2d.  per  diem  for  the  army  with 
the  colours,  to  be  payable  on  the  dis- 
charge or  death  of  every  non-commis- 
sioned officer  or  man,  in  respect  of  all 
service  (previously  to  the  completion 
of  12  years*  service)  from  April  1, 
1876.  The  2d.  per  diem  for  the  army 
reserve,  to  be  paid  annually  in  arrear 
to  all  men  in  it.  Any  sum  earned 
by  a  man,  dying  during  the  year,  to  be 
paid  to  his  representatives.  £1  per  man, 
now  paid  for  necessaries,  not  to  be  pay- 
able to  men  accepting  the  new  terms." 

Pay  Department,  vide  Control  Depart- 
ment. 

Fay,  Good-oonduct,  vide  Qood-conduot 
Pay. 

Fay,  Hali^  vide  Half-pay. 

Fay,  Staff,  vide  Staff  Pay. 

Paymaster — An  officer  of  the  army 
attached  to  each  infantry  and  cavalry 
regiment,  and  to  brigades  of  artillery 
other  than  those  in  India.  His  duties 
are  confined  to  paying  the  officers  and 
men  of  the  regiment,  and  keeping  a  strict 
account  of  all  money  passing  through  his 
hands,  a  statement  of  which  he  has  to 
submit,  in  England,  to  the  accountant- 
general,  and  in  India  to  the  examiner  of 
accounts.  Advances  in  India  are  made 
monthly  or  oftener  from  the  nearest 
district  paymaster.  The  pay  of  tK't 
artillery  in  India  is  d\&b\xT&«^  ^^^  \}ti« 
commanding  officers  o£  batteries.   K  \^^- 
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master,  on  joining  his  regiment,  has  the 
relative  rank  of  captain,  and  his  pay  and 
rank  are  improved  from  length  of  service. 

There  are  also  control  paymasters,  who 
are  not  in  any  way  connected  with 
regimental  paymasters.  They  pay  the 
staff,  contractors'  bills,  &c.,  and  render 
their  accounts  to  the  War  Office. 

Faymaster-Bergeant,  vide  Sergeant. 

Peace — Rest,  quietness;  direct  oppo- 
sition to  war;  the  result  and  ultimate 
object  of  any  contest. 

Peace  Establialmient — The  reduced 
number  of  effective  men  of  an  army 
during  peace  time ;  regiments  are  raised 
to  their  full  complement  in  war  time, 
or,  as  it  is  termed,  to  a  war  establishment. 
In  Great  Britain  the  raising  of  the  army 
from  a  peace  to  a  war  establishment  is 
effected  by  calling  out  the  reserve,  the 
militia,  enrolled  pensioners,  and  volun- 
teers ;  in  continental  armies,  where  the 
compulsory  service  is  in  force,  by  calling 
out  the  men  on  furlough  and  the  reserves. 

Pearl-ash — Impure  carbonate  of  pot- 
ash, called  in  Hindustani  sdji  mutti.  It 
is  used  for  removing  paint  or  grease. 

Pebble  Powder  —  A  large-grained 
powder  which  is  used  with  heavy  guns. 
It  receives  its  name  from  the  grains 
being  originally  broken  up  into  lumps 
resembling  the  size  of  small  pebbles. 
The  grains  are  now  cut  into  cubes  of 
about  ^  inch,  but  the  size  depends  upon 
the  size  of  the  gun  from  which  this 
nature  of  powder  is  fired.  Experiments 
which  have  lately  been  made  tend  towards 
using  a  larger  grain  than  the  above  with 
the  38-ton  gun.  Experience  has  shown 
that  a  grain  of  1^-inch  cube  with  this 
nature  of  powder  is  the  most  suitable 
for  the  above  gun.  In  the  proof  of  the 
81-ton  gun,  cubes  of  powder  from  1*7  to 
2  inches  were  used  with  great  success, 
the  pressure  being  within  permissible 
bounds,  and  not  exceeding  25  tons  to  the 
square  inch.  This  nature  of  powder, 
technically  termed  "P.  powder,"  is  made 
with  the  same  ingredients,  and  with  the 
same  proportions,  as  ordinary  service  gun- 
powder. 

The     mode     of    manufacturing     "P. 

powder"  is  somewhat  different  in  some 

of  the   processes    to    that    of  ordinary 

powder,  especially  in  the  density,  which 

varies   from  1'75  to   1*B0,  and  in  iVi« 


drying  of  the  powder.  The  pebUes  or 
cubes  are  formed  by  cutting  up  tfa« 
'*  press-cake  "  into  lumps  of  the  requind 
size  by  means  of  a  machine,  the  ihup 
edges  of  the  lumps  or  oaken  being  re- 
moved by  glazing  in  a  revolving  band. 

The    object    of   using  gunpowder   of 
such    large-sized     grains     is   to  relieie 
the  gun  of  the  great  pressure  or  stniB 
exerted   by  a  smaller  grain,  the   pn^ 
sure  of  P.   powder  being  a  third  km, 
or  even  more,  in  heavy  guns  (with  wUck 
it    is   only  used),  than   R.L.6.   powdff. 
Great   improvements    have    been    madi 
in  the  manufacture  of  this  powder  daei 
it   was  first    introduced.     In   a  leeton 
given  by  Captain  Morgan,  ILA.,  at  thi 
United     Service    Institution,   in  Haicb 
1874,  he  remarks  on  the  inoomdsAeBcki 
observed  in  the  result  of  the  early  ex* 
periments   with   this  nature  of  powdOi 
and  the  difficulties  attending  the  maai- 
facture  of  it,  so  as  to  arrive  at  nnifim 
results ;   but   after  much    seeking   laA 
experiments,  and  the   proof    of   a  fMt 
number  of  samples,  he  says,  *'  I  haM 
I  saw  into  the  secret  recesses  of  pebUi 
powder     and     its     mode      of     actioB. 
The  whole  question  seems  to  lie  in  tbi 
porosity     of    the     grains.       The   bmi« 
porous  the  grains  the  more  violent  will 
be  the  action."     Hence  is  apparent  tkt 
necessity  of  giving  this  powder  in< 
density.     But  this  alone  did  not  proein 
the  best  powder  required.     It  wae  Ibeil 
necessary   also   to   extract,  by  increemi 
heat   and  stoving,  the  moisture  witkil 
the  pebble,  as  its  absence  or  othenriM 
atiected  the  ignition  and   uniformity  if 
ignition,  causing,  when  all  the  moiettfi 
was   not   extracted,    a    speedier   e^l^ 
sion    of    the    grains,   and    therefore  i 
great  pressure  on  the  gun«     This  aetiM 
would  also  affect  the  uniform  Telocity  tf 
the  shot  at  the  mouth  of  the  piece,    if 
Captain  Morgan  remarks,  "  this  part  tf 
moisture,  if  not  dried  out  of  the  peUK 
might,  for  all  we  know,  generate  stMB 
within  the  pebble  on  being  ignited,  tfA 
by  its  action  cause  considerable  poroiri^ 
in  the  several  pebbles  of  the  chaige." 

Peddowk  (Pterocarpus  <Mbergiodim)r 
A   tree   which   grows  in  the  forests  fc 
Burmah  and  the  Andaman  Islands,    tt 
resembles   mahogany   in  its  cdoor.    k 
'was  formerly  much  used  by  the 
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for  gun  carriages,  and  was  introduced, 
iome  years  back,  into  the  gun  carriage 
manufactory  at  Madras.  A  cubic  foot  of 
unseasoned  wood  weighs  from  65  to  70  lbs. 
PiMmalL  (JLagerstrcBmia  reginx) — A 
trefe  which  grows  in  India  and  Burmah, 
and  is  made  use  of  in  the  Madras  gun 
carriage  factory  for  certain  portions  of 
gon  carriages.  It  is  a  light  and  tough 
wood.  There  are  two  descriptions  of  it, 
red  and  white  coloured ;  the  former  is  the 
tongher  of  the  two.  A  cubic  foot  of  un- 
■easoned  wood  weighs  from  50  to  52  lbs. 
Pallet  Powder — ^This  powder,  in  place 
of  being  made  into  press-cake,  and  then 
grannlated,  which  involves  the  formation 
of  a  quantity  of  smaller  grains  and 
particles,  is  pressed  into  a  number  of 
ejlindricaa]  pellets,  about  *5  inch  long,  *75 
inch  in  diameter,  perforated  at  one  end  to 
about  the  centre.  The  object  is  to  obtain 
a  comparatively  slow-burning  powder, 
haTing  a  large  and  uniform  grain  or 
pellet.  The  pressure  that  this  powder 
exerts  on  the  walls  of  a  gun  is  much 
leas  than  that  of  the  ordinary  R.L.Q. 
TliiB  powder  is  not  used  in  the  service. 

Peu-mell  (French,  pele-mele)  —  Con- 
fiiaedly  ;  in  disorder ;  in  heaps,  &c. 

Peiuil  Serritade  —  A  punishment 
awarded  by  the  Articles  of  War  for  cer- 
tain crimes  committed  by  soldiers. 

Pendulum  —  In  mechanics,  denotes 
"any  body  so  suspended  that  it  is  at 
liberty  to  vibrate  or  swing  backwards  and 
forwards  about  a  horizontal  axis  of  sus- 
peodon  by  the  action  of  gravity.  The 
vibrations  of  a  pendulum  are  called  its 
oieillations;  the  time  of  each  being 
ewmted  from  the  time  of  its  descent  from 
the  highest  point  on  one  side,  till  it  at- 
tains the  highest  point  on  the  other  side. 
''The  lengths  of  pendulums  vary  ac- 
ending  to  the  force  of  gravity  in  different 
latitudes,  the  increment  above  the  force 
at  the  eqaator  being  nearly  as  the  square 
of  the  sine  of  the  latitude ;  and  since 
fhe  length  of  the  second's  pendulum 
ii  directly  proportional  to  the  force  of 
gnvity,  the  increment  in  its  length 
above  the  length  at  the  equator  varies 
ibo  aa  the  square  of  the  sine  of  the 
btitude.  Hence,  if  39*0265  be  the  length 
tf  the  second's  pendulum  at  the  equator, 
nd  0*1608  the  increment  in  its  length 
it  the  pole,  the  len^li  L  of  the  pendulum 


in  any  latitude,  A.,  is  given  by  the  equa- 
tion L  =  39-0265  +  0-1608  sin*  X." 

Pendulum,  Chumer'i — Consists  of  an 
upright  frame  of  wood,  having  a  cross* 
arm  attached  tb  it,  from  which  a  pen- 
dulum is  suspended,  vibrating  seconds, 
consisting  of  a  string  with  a  leaden  ball, 
measuring,  from  the  point  of  suspension 
to  the  centre  of  gravity  of  the  ball, 
a  length  equal  to  a  second's  pendulum 
having  reference  to  the  latitude ;  in 
latitude  22°  the  length  is  39-1.  It  is 
used  to  measure  the  time  of  flight  of  a 
mortar  shell. 

Pendulum,  KaTei' — ^The  principal  part 
in  Navez'  electro-ballistic  apparatus.  It 
is  thus  described  by  Captain  Noble,  late 
R.A. : — "  The  principal  parts  are  the 
pendulum  and  graduated  arc.  The 
pendulum,  before  an  observation,  is  held 
suspended  by  an  electro-magnet,  the 
current  magnetising  which  passes  through 
the  first  screen.  To  the  pendulum  Ls 
attached,  by  means  of  the  pressure  of 
a  spring,  an  arm  with  a  vernier.  The 
pressure  of  this  spring  is  so  regulated 
that  the  arm  vibrates  freely  with  the 
pendulum,  but  at  the  same  time  it  offers 
but  little  resistance  to  the  action  of 
a  powerful  horse-shoe  electro-magnet, 
which,  when  the  circuit  magnetising  it 
is  complete,  clamps  the  vernier  arm  with 
great  firmness." 

Pendulum  Sight — ^A  graduated  sine 
scale,  by  means  of  which  a  gun  on  an 
incline  can  be  directed  on  an  object 
without  making  any  allowance  for  one 
wheel  being  higher  than  the  other.  It 
consists  of  an  upright  piece  of  sheet 
brass,  and  has  a  movable  slider  and  scale. 
At  the  lower  end  a  bulb  or  disc  is 
placed,  filled  with  lead.  The  scale  passes 
through  a  slit  in  a  piece  of  steel,  and  is 
connected  with  it  by  a  brass  screw, 
which  serves  as  a  point  on  which  the 
scale  vibrates  latei*ally ;  the  slit  is  made 
long  enough  to  allow  the  scide  to  assume 
a  vertical  position  in  any  ordinary  cases 
of  irregularity  of  the  ground  on  which 
the  gun  carriage  may  stand.  The  ends 
of  the  piece  of  steel  are  formed  into 
journals  or  trunnions,  by  means  of  which 
the  scale  is  supported  on  the  seat  attached 
to  the  base  of  the  breech,  aw^  v&  «N» 
Jibertv  to  vibrate  in  tYve  dixecWoxi  o^  >iJtv^ 
axis  of  the  piece.    This  s\^\v\.  \s  \i^\«^^ 
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to  be  the  invention  of  a  Russian  officer, 
and  the  Americans  adopted  it  for  their 
artillery.  A  similar  pendulum,  a  few 
years  back,  was  brought  to  the  notice 
of  the  Indian  government  by  the  late 
Captain  Butt,  of  the  then  Bengal  artil- 
lery, who,  unaware  of  the  Russian  inven- 
tion, submitted  his'  pendulum  sight  for 
the  approval  of  the  Indian  government, 
which,  after  trial,  was  reported  on  most 
favourably,  and  directed  to  be  attached 
to  all  mountain  pieces.  Captain  Butt 
thus  describes  the  error  of  the  tangent 
scale  when  the  carriage  is  on  uneven 
ground,  and  the  correction  the  pendulum 
sight  affords : — 

**  The  line  between  the  two  sights  at 
the  muzzle  and  breech  being  parallel  to 
the  axis  of  the  piece,  the  gun  (if  it  have 
a  dispart  sight)  can  always  be  laid 
correctly  point-blank ;  the  error  begins 
with  the  elevation,  when  the  tangent 
scale  is  drawn  out  obliquely  (instead  of 
vertically,  as  it  should  be),  and  the  hori- 
zontal distance  between  the  breech  sight 
and  the  axis  being  greater  than  the 
horizontal  distance  between  the  muzzle 
sight  and  axis,  the  line  of  the  sights 
produced  crosses  the  line  of  the  axis 
produced.  The  pendulum  sight  starts 
from  the  same  fixed  point  as  the  tangent 
scale,  but  it  rises  vertically,  and  every 
point  on  it  is  at  the  same  horizontal 
distance  from  the  axis  that  the  muzzle 
sight  is,  and  the  line  of  the  sights  pro- 
duced is  always  parallel  to  the  line  of 
the  axis  produced.  In  attaching  the 
pendulum  to  the  gun,  care  must  be 
taken  that  the  fulcrum  of  the  pendulum 
and  the  muzzle  sight  be  in  the  same 
plane  with,  and  equi-distant  from,  the 
axis  of  the  piece." 

This  instrument  is  not  used  with  rified 
guns,  as  they  have  a  deflection  scale, 
which  corrects  the  position  of  the  gun 
when  one  wheel  is  higher  than  another. 

Penetration — ^The  depth  a  projectile 
buries  itself  into  earth,  masonry,  iron, 
wood,  or  snow.  As  stated  in  Lieutenant- 
Colonel  Owen's  work  on  *  Modern  Artil- 
lery,' "  the  penetration  of  a  projectile 
depends  upon  a  variety  of  circumstances, 
such  as  its  velocitv  at  the  moment  of  im- 
pact,  the  charge  given,  its  form,  density, 
diameter,  nature  of  the  object  struck, 
And  the  relative  position  of  the  \a\.teT 


with  regard  to  the  trajectory  or  path  of 
the  projectile.  Elongated  shot  at  loof 
distances  penetrate  farther  than  spherical, 
the  velocity  of  the  former  not  decreasing 
so  rapidly  as  the  latter.  Further,  in  the 
penetrating  powers  of  elongated  pro- 
jectiles fired  from  rifled  guns,  the  form 
of  head  has  much  to  say  to  the  disruptive 
effects  on  the  object  struck  ;  and  it  hm 
been  found  from  experience  that  the 
ogival-headed  shot  is  much  more  peiw> 
trating  and  destructive  than  any  other 
form."  The  reader  is  referred  to  tk 
work  alluded  to  above  for  the  formula 
for  working  out  the  penetrative  poirer 
of  projectiles  into  different  materials. 

In  experiments  which  have  been  made 
with  cannon  shot  into  plates  of  varyiog 
thickness,  it  has  been  found  that  littii 
difference  in  resistance  exists,  whether 
a  solid  plate  is  being  fired  into,  or 
plates  of  the  same  thickness  composed 
of  layers.  Thus,  for  instance,  the  retii^ 
ance  is  much  the  same  whether  the  plati 
be  15  inches  thick  or  three  plates  d 
5  inches.  Again,,  it  has  been  found  tbsl 
33  foot-tons  per  inch  of  shot's  circnn- 
ference  (in  7  inches  calibre)  representi 
the  limit  of  resistance  of  a  single  5-iiidi 
plate.  Two  5-inch  plates  give  three 
times  the  resistance  of  a  single  one,  sad 
three  5-inch  plates  six  times.  (^I'ide  Ap* 
pendix  P.) 

Pennon  (Latin,  pennn,  a  feather)^ 
A  military  ensign,  which  in  the  reign  of 
Edward  I.  took  the  place  on  the  lanoe  of 
the  gonfanon.  It  appears  to  have  re* 
sembled  it  in  its  swallow-tailed  form,  Inii 
was  longer  and  broader.  This  militarf 
ensign  is  generally  charged  with  the  crc•^ 
badge,  or  war-cry  of  the  knight;  Ui 
arms  being  emblazoned  on  the  banner. 

Pension  —  In  the  British  service,  a 
pension  is  understood  to  be  an  annaitjf 
granted  as  compensation  for  wounds,  «r 
in  consideration  of  length  of  service.  Intkt 
Indian  army,  the  annuity  or  retired  par 
given  to  an  officer  is  called  a  **  pensioD* 
the  amount  of  which  depends  upon  Us 
rank  and  length  of  service.  For  instaao^ 
a  captain  on  the  old  Indian  cadre  is  en- 
titled to  the  pension  of  that  rank  afUr 
20  years.  After  22  years,  he  may  <ao» 
ceed  to  the  pension  of  his  rank,  whatever 
that  may  be,  but  this  is  not  applicaUe  It 
^Q^eei%  oC  the  Indian  staff  corps.    After 
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24  years,  an  officer  u  entitled  to  a  major's 

Eension ;  after  28  years,  to  that  of  a 
eutenant-colonel ;  after  32  years,  to  the 
pension  of  a  colonel ;  and  after  35  and  38 
rears  respectively,  to  increased  pensions. 
The  widows  and  orphans  of  officers  also 
^eoeive  pensions. 

Soldiers  receive  pensions  for  long 
■errice,  good  conduct  (q.  t?.),  or  disability. 
CSaims  by  soldiers  to  pensions  can  be 
forfeited  for  bad  conduct,  but  they  can 
be  rratored  by  an  undeviating  course 
ol  good  behaviour  or  gallant  service 
tpread  over  a  certain  number  of  years. 

Plension,  Oood-service,  vide  Good-ser- 
YJee  Pension. 

BeBflioner — A  soldier  who  receives  a 
pension  from  the  government  he  has 
lenred. 

Iih-pensioner,  a  worn-out  soldier,  for 
whom  a  home  is  found  in  Chelsea  Hos- 
pital (q,  V,), 

Out-penskmer,  a  pensioned  soldier,  but 
«fl>t  maintained  in  Chelsea  Hospital.  All 
Mt-pensioners  are  to  be  ready  to  join  the 
lanln  when  called  upon  to  do  so. 

FlBOn — In  India,  a  term  formerly  given 

to  a  foot  soldier,  but  in  these  days  it 

4ott  not  bear  this  signification.     Native 

I  lervants  or  messengers  attached  to  the 

|OTemment  offices  in  India  are  designated 

KB,  and  wear  a  belt  with  a  brass  plate 
lag  the  name  of  the  office  to  dis- 
tugnish  them  from  private  servants. 

nnunbalator  —  In  surveying,  an 
■ttmment  for  measuring  distances, 
tnaed  also  the  pedometer  and  surveying 
WhetL  There  are  two  kinds :  one  with 
»  hu^  wheel,  requiring  two  men  to 
ttm  it ;  and  the  other  a  smaller  kind, 
^rineh  one  man  can  direct. 

Ttodl — In  artilleiy,  the  beam  of  an 
ttinnnition  wagon  or  carriage,  by  means 
if  which  it  is  connected  with  the  limber. 

Bmnunoil — The  impression  made  by 
••  body  falling  or  striking  upon  another. 
Ofpntmssive  applications,  one  that  we  are 
^•tt  &miliar  with  is  the  percussion  lock 
ll  small-arms  striking  a  cap ;  the  cap 
li  eharged  with  a  fulminating  material 
vUeh  ignites   on    the   hammer    falling 

rit.      Another  is  a  percussion  fuze 
explodes  the  shell  on  its  striking  an 
jtet.  Gunpowder,  when  suddenly  struck, 
fennd  to  be  percussive. 
tevuitioiL  GapS|  vide  Caps,  Percussion. 


I 


FdrofiSBioii  Fnie,  vide  Fuze. 

Perforated  Diio  Onnpowder  —  Com- 
pressed guniK)wder,  perforated  with  a  cer- 
tain number  of  holes.  From  the  excessive 
pressure  given  to  the  discs,  the  powder 
burns  slowly  ;  it  has  been  and  is  still  used 
for  discharging  rifled  ordnance  by  some 
foreign  artilleries.  In  the  British  artil- 
lery it  is  not  used. 

Perimeter  (Greek,  peri^  around ;  tne- 
iron,  a  measure)  —  The  perimeter  of  a 
figure  is  the  sum  of  all  its  sides  taken 
together. 

Periphery  (Greek,  peripheroy  I  carry 
round) — The  circumference  of  any  curve, 
as  the  circle,  ellipse,  parabola,  &c. 

Permaneiit — Anything  which  is  made 
to  last  an  indetinite  time,  such  as  per- 
manent fortifications,  barracks,  &c.  The 
term  is  also  applied  to  substantive  rank 
(vide  Rank)  in  the  army. 

Perpendicular — When  a  straight  line 
standing  on  another  straight  line  makes 
the  adjacent  angles  equal  to  one  another, 
each  of  these  angles  is  a  right  angle,  and 
the  line  perpendicular. 

Persian  Wheel  —  A  contrivance  for 
raising  water  from  a  well  or  stream,  and 
used  in  the  country  from  which  it 
takes  its  name.  It  is  also  extensively 
used  in  Egypt,  where  it  is  known  as  the 
saguieh,  in  northern  India,  in  the  Punjab, 
in  Sinde,  and  also  in  Spain  as  the  rvtria. 
It  consists  of  a  wheel,  about  4  feet  in 
diameter,  revolving  on  a  wooden  axle, 
which  is  flush  with  the  mouth  of  the 
well,  and  is  set  in  motion  by  means  of 
a  driving  wheel  turned  by  a  pair  of 
bullocks.  The  wheel  has  on  its  rim  pins 
of  wood  inserted  into  it,  at  short  distances 
apart,  to  which  buckets  or  jars  are  sus- 
pended by  means  of  an  endle>s  band  or 
double  rope ;  the  buckets  descend  on  one 
side  into  the  well  and  ascend  on  the  other 
filled  with  water,  and  discharge  them- 
selves into  a  reservoir  at  the  mouth  of 
the  well.  The  Persian  wheel,  used  for 
raisins^  water  from  a  stream  instead  of  a 
well,  has  the  buckets  somewhat  differ- 
ently arranged  for  lifting  the  water,  but 
the  principle  is  the  same. 

Personnel — A  French  word  introduced 
into  our  military  language,  as  meaning 
the  ensemble  of  persons  forming  part  of 
an    administration  or   ot    a^  \io^v.    *^\v^ 
personnel  is  one  of  the  tvjo  (wi^  \.\vft  ^^^o 
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tive)  subdivisions  forming  the  numerous 
elements  composing  an  army,  the  mcU^Helf 
or  non-effective,  being  the  other. 

The  personnel  is  levied  in  conformity 
with  such  custom  as  may  prevail  in  each 
state,  or  such  laws  as  the  government  of 
the  state  may  see  fit  to  adopt. 

Penipeotive  —  In  drawing,  "is  the 
method  by  which  all  objects  are  por- 
trayed on  a  plane  surface,  as  in  a  picture, 
according  to  their  appearance  in  their  real 
situation.  Perspective  is  of  two  kinds, 
linear  and  aerial,  the  first  having  refer- 
ence to  the  form  of  on  object,  the  second 
to  its  distinctness  and  colour." 

Petard — A  machine  (now  obsolete)  in 
the  shape  of  a  cone  or  bell,  made  of 
bronze  or  cast  iron,  and  loaded  with  gun- 
powder. Petards  were  formerly  used  for 
bursting  open  gates,  barriers,  &c.  The 
invention  of  this  nature  of  machine  dates 
as  far  back  as  1579,  when,  it  is  stated, 
the  Huguenots  took  the  town  of  Cahors 
by  means  of  "  petards." 

Petrolenm,  vide  Oil. 

Pettman's  Fuse — ^A  percussion  fuze 
invented  some  years  ago  by  Mr.  Pettman, 
a  workman  in  the  Royal  Arsenal  at 
Woolwich,  and  introduced  subsequently 
into  the  service.  There  are  two  kinds,  the 
L.S.  and  G.S.  The  former  is  used  with 
common  shell  of  common  gauge;  the 
latter  acts  equally  well  from  a  S.B.,  B.L. 
or  M.L.R.  gun. 

Pewter  (Normandy  French,  p^autre) 
— ^An  alloy  of  tin  and  lead;  but  the 
best  pewter  is  made  of  12  parts  of  tin 
with  1  part  of  antimony  and  a  very  small 
addition  of  copper. 

Plialanz  —  Peculiar  to  the  Grecian 
army.  It  consisted  of  a  square,  compact 
body  of  men,  closely  formed,  with  their 
shields  joined  and  pikes  across.  This 
was  called  the  Macedcynian  phalanx^  and 
numbered  about  8000  men. 

Plioephoms  (Greek,  phosj  light,  and 
phdroSf  bearing)  —  Symbol,  P;  atomic 
weight,  31 ;  sp.  gr.  1-826.  A  highly  in- 
flammable elementary  substance,  obtained 
from  calcined  bones,  which  emits  light 
when  placed  in  the  dark,  owing  to  its 
undergoing  a  slow  combustion. 

In  combination  with  tin  and  copper,  it 

forms   what   is  termed  phosphor-bronze, 

and  has  been  used  in  the  manufacture  of 

guns  and  tools.     From  expehments  made 


m  1870,  in  Belgium,  with  guns  of  thii 
nature,  manufactured  by  Messra.  Moatt- 
fiori-Levi  and  Kiinzel,  the  inTenton  of 
this  phasphor-bronze,  it  was  found  tKik 
the  increase  in  the  tenacity  of  the  alky 
by  the  addition  of  phosphorus  was  Toy 
great,  and  proved  that  phosphoric  bfoan 
was  much  harder  than  ordinary  broBM; 
but  it  showed  itself,  from  experimtifti 
some  years  previous,  an  unreliable  metal, 
as  the  gun  suddenly  burst  without  gifiag 
any  indication,  after  examination  of  the 
bore,  that  it  was  likely  to  do  so.  Swik  aa 
occurrence,  which  would  not  have  kap* 
pened  with  the  ordinary  bronze,  is  fitial 
to  the  use  of  this  alloy,  as  no  mote  d^ 
pendence  can  be  placed  on  it  than « a 
gun  made  of  cast-iron  or  steel.  (The 
Germans  in  their  report  on  it  say  just  thi 
contrary.) 

Subsequent  experiments  were  made  ii 
France  and  Belgium  by  Dr.  KQnzel,  aiA 
it  is  stated  that  he  had  discovered  a  mtii 
whereby  the  amount  of  phosphoric  aclMI 
can  be  assured  in  any  degree  that  mayk 
desired.  This  certainty  of  result  appcut 
to  be  wanting  in  every  other  descripticaif 
phosphor-bronze.  The  method  adoptrf 
by  Dr.  Kiinzel  is  kept  secret.  The  rml 
of  treating  this  alloy  appears  satisfte* 
tory,  and  should  the  bronze  not  cone  ip 
to  what  is  expected  of  it  for  gaai^itt 
utility  for  many  other  purposes  eaant 
be  questioned. 

There  is  one  peculiarity  with  ngai 
to  this  alloy  which  is  worthy  of  aotka 
It  differa  from  all  others  in  the  £MSt  tkit 
it  can  be  produced  in  a  definite  mauMit 
without  any  difficulty  as  to  the  preciN 
degree  of  hardness  required.  It  is  alu 
singularly  pure  and  homogeneovfi  all 
can  be  produced,  it  is  stated,  free  £nB 
all  tin  spots  and  imperfections. 

The  hard  phosphor-bronze  is  W 
liable  to  emit  sparks  when  hnv|^ 
into  violent  contact  with  gritty  A* 
stances  than  either  copper  or  gpm  aiitJi 
and  for  this  reason  found  of  great  wt 
for  implements  and  tools  need  ia  thi 
manufacture  of  gunpowder.  It  haa  betf 
found  to  answer  in  the  royal  GaiTia|i 
department  as  a  material  for  tlM  CM 
struct  ion  of  sheaves  for  blocks  and  H 
bearings  for  engines  and  grindstOBaai 

Photography  (Greek,  p4ai.  light,  aii 
qraphOf  I  write)---The  art  of  pndadi| 
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MxM  from 'nature  by  the  action  of 
L  Wkivpon  certain  chemical  preparations. 
\'m  adaptation  of  this  beautifal  art  to 
]9rilituy  purposes  has  never  extended 
tiiat  of  copying,  enlarging,  and 
Ivdtg  maps  and  plans.  But  it  has 
iibowQ  by  a  Frenchman,  M.  Auguste 
ier,  that  it  can  be  applied  still 
i  uefally  to  soryeying. 
•Hdi  ingenious  method  of  surveying 
tbs  described  by  Lieutenant-Colonel 
lie,  of  the  Bengal  staff  corps,  in  a  lec- 
t before  the  Royal  Institution  in  1869 : 
'It  consists  in  taking  small  circular 
tVtt  or  panoramas  round  each  station 
rtkitriangolation  into  which  the  survey 
(ttrided  These  panoramas  are  printed 
^  the  ordinary  photographic  method,  and 
cot  oat  and  fastened  on  a  sheet  of 
tiing  paper  in  the  relative  position  to 
other  which  they  occupied  on  the 
to  be  surveyed;  and  straight 
<v  radii  being  produced  from  the 
*  of  each,  through  the  objects  shown 
itten,  give  by  their  intersections  the 
position  of  each  object  on  the 
so  that  the  ^filling  in,*  as  it 
jMknically  termed,  is    completed  as 

>7  as  these    intersections    can    be 

L* 

l^'di  a  system  dispenses  with  the  slow 

of  observing  each   object   sepa- 

ftand  the  liability  to  any  possible 

in  recording  the  observation  in  the 

c,  which  is  now  quite  dispensed 

jAitoiiBeography    and     Photolitho- 

' — The    processes    by    means   of 

photographic  facsimiles  of  original 

ipts,  engravings,   drawings,    or 

may  be  made  on  the  same  or 

>Mf  desired  scale,  and  transferred  to  a 

plate  or  lithographic  stone,  so  that 

'  inmber  of  copies  may  be  printed  off 

"in  the  same  manner  as  in  ordinary 

,  iphic  or  lithographic  printing. 

[Jheatility  of  such  a  process  for  copying 

^Md  rare  original  manuscripts  or  maps 

1  fkuis  of  all  kinds  for  the  use  of  engi- 

and  others  will  at  once  be  apparent, 

it  has  already  been  largely  adopted 

M  Ordnance  Survey  Otfice,   South- 

iei,  for  the  reproduction  of  maps  and 

Baooscript   records;    at   the    India 

mm,  London,  for  the  reproduction  of 

patterns  of  Indian  fabrics;  and  at 


f 


Woolwich  Arsenal,  for  the  reproduction 
of  drawings  of  ordnance  equipment,  &c. 
It  is  also  largely  used  by  the  war  de- 
partments of  the  various  European  states 
and  in  America,  but  in  no  country  in  the 
world  has  photozincography  been  so  ex- 
tensively and  so  usefully  applied  to  the 
reproduction  of  maps  as  in  India,  where 
skilled  lithographic  draughtsmen  and 
engravers  are  very  scarce.  It  has  been 
most  successfully  worked  in  the  sur- 
veyor-general's office,  Calcutta,  in  the 
office  of  the  superintendent  of  the  Great 
Trigonometrical  Survey,  Dehra  Dhoon, 
and  in  the  photozincographic  office  of  the 
Bombay  government  at  Poonah.  By  its 
aid  the  maps  of  the  various  surveys  are 
issued  to  the  public  within  a  few  months 
after  the  completion  of  the  survey,  in- 
stead of  being  kept  back  for  years,  as 
they  would  be,  had  they  to  be  litho- 
graphed or  'engraved.  Besides  being 
used  in  so  many  government  offices,  this 
process  is  extensively  worked  by  private 
individuals  in  £urope  and  America. 

Several  processes  of  this  kind  have 
been  introduced  from  time  to  time,  but 
one  of  the  most  efficient  for  general  pur- 
poses is  that  practised  at  the  Oi*dnance 
Survey  Office,  Southampton,  and  in  the 
Indian  survey  offices. 

It  is  of  course  impossible  in  a  work 
like  the  present  to  enter  into  full  prac- 
tical details,  but  the  following  short 
sketch  will  be  sufficient  to  give  a  general 
idea  of  the  working  of  the  process. 

The  process  consists  in  printing  from 
a  suitable  photographic  negative  on  to  a 
sheet  of  paper  coated  with  a  mixture  of 
gelatine  and  bichromate  of  potash.  After 
exposure  to  light,  the  print  is  evenly 
covered  with  a  thin  coating  of  litho- 
graphic transfer  ink^  and  washed  in 
warm  water  to  remove  the  unaltered 
gelatine  in  the  unexposed  parts,  and  with 
it  the  superfluous  ink,  while  the  insoluble 
gelatine  forming  the  lines  retains  the  ink, 
and  thus  a  perfect  copy  of  the  original  is 
obtained  in  greasy  ink,  which  may  then 
be  transferred  to  zinc  or  stone  and 
printed  in  the  ordinary  way.  The  suc- 
cess of  the  operations  in  copying  maps 
and  drawings,  &c.  by  this  process  de- 
pends entirely  upon  the  ground  of  the 
negative  being  perfectly  opaque,  while 
the  lines  are  as  clear  as  the  bare  glass ; 
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and  in  order  to  insure  the  best  results,  the 
plans  should  be  specially  drawn  for  the 
purpose  on  smooth  white  paper  in  per- 
fectiy  black  ink.  Pale  ink  or  washes  of 
any  colour  except  light  blue  must  on  no 
account  be  used.  The  lines  should  be 
firm  and  clear,  and  the  work  as  open  as 
possible ;  and  when  the  plan  is  intended 
to  be  reduced,  care  must  be  taken  that 
the  lines  are  drawn  sufficiently  thick  to 
produce  the  required  effect  when  re- 
duced. 

The  plan  must  be  placed  in  a  good 
light,  and  the  camera  carefully  adjusted, 
so  that  the  plane  of  the  ground  glass 
may  be  perfectly  parallel  to  the  plane  of 
the  plan,  so  as  to  avoid  distortion ;  and 
the  apparatus  must  be  firmly  fixed  to 
prevent  vibration,  which  would  injure 
the  sharpness  of  the  lines.  The  negative 
is  taken  by  the  usual  wet  collodion  pro- 
cess, slightly  modified  in  order  to  secure 
the  greatest  transparence  in  the  lines; 
but  as  this  alone  will  not  give  sufficient 
intensity,  it  is  obtained  by  intensifying 
the  negative  in  the  usual  way,  then  apply- 
ing a  saturated  solution  of  bichloride  of 
mercury  till  the  film  becomes  white,  and 
afterwards  applying  a  dilute  solution  of 
hydrosulphate  of  ammonia,  which  in- 
stantly changes  the  colour  of  the  film  to 
a  dark  black  or  brown  colorur.  It  is 
afterwards  varnished. 

The  next  operation  is  to  print  from 
this  negative  a  photograph  in  greasy  ink 
which  may  be  transferred  to  zinc  or 
stone.  To  obtain  this,  advantage  is 
taken  of  the  property  possessed  by  alka- 
line bichromates  of  rendering  gelatine, 
gum,  albumen,  &c.  insoluble  under  the 
influence  of  light,  and  at  the  same  time 
giving  them  an  affinity  for  greasy  ink. 

To  prepare  the  sensitive  paper,  a  sheet 
of  bank  post  paper  is  coated  in  the  dark 
with  a  mixture  of  from  3  to  5  parts  of 
gelatine,  1  to  2  parts  of  bichromate  of 
potash,  and  50  parts  of  water,  and  hung 
up  to  dry ;  then  coated  again  and  hung 
up  to  dry  by  the  other  end,  so  as  to 
equalise  the  coating.  Before  use,  the 
paper  is  passed  through  a  glazing-press 
to  smooth  the  surface.  It  is  then  ex- 
posed to  light  under  a  negative  from  1 
to  3  minutes  in  the  sun,  or  until  the 
finest  lines  are  distinctly  visible.  When 
sutBciently  exposed,  it  is  takeuout  of  the 


printing  frame  and  passed  through  > 
lithographic  press  in  contact  with  i 
polished  zinc  plate  which  has  been  rolled 
in  with  thin  re-transfer  ink,  and  thtf 
receives  an  even  coating  of  greasy  ink. 
It  is  then  immersed  for  a  few  minutes  ii . 
a  trough  of  water  to  soften  the  gelatiM 
still  remaining  soluble  in  those  ptrti 
which  have  not  been  acted  upon  bj 
light.  It  is  next  laid  on  a  sloping  glaai 
slab,  and  washed  with  a  sponge  «id  tepid 
water  till  all  the  unaltered  gelatine  ii 
washed  away,  carrying  the  superflaov 
ink  with  it,  while  the  lines  on  which  thi 
light  has  acted  remain  insoluble  and  re- 
tain the  ink.  When  all  the  details  an 
clearly  and  sharply  defined,  and  tin  1 
ground  quite  free  from  ink,  the  print  is  ! 
rinsed  with  clear  water,  dried,  and  is 
then  ready  to  be  transferred  to  zinc  or 
stone,  just  as  an  ordinary  transfer  draw- 
ing. 

The  zinc  plates  used  for  the  pnrpoit 
are  about  ^  inch  in  thickness,  aal 
have  one  surface  carefully  planed  and 
smoothed  ;  but  in  order  to  give  a  some- 
what porous  surface  to  the  plate,  so  that 
it  may  be  more  absorbent  of  moistnrt 
and  greasy  ink,  the  planed  side  of  the 
plate  is  grained  by  being  rubbed  with 
very  fine  sand  and  water ;  the  sand  is 
sifted  through  a  sieve  of  120  holes  to  ths 
linear  inch.  After  the  transfers  an 
made,  the  plate  is  etched  with  a  prepara- 
tion of  gum  and  decoction  of  nut-galls,  to 
which  a  little  phosphoric  acid  is  addsd. 
If  the  transfers  are  made  to  a  lithograpUe 
stone  instead  of  a  zinc  plate,  the  oper^ 
tiuns  are  conducted  just  as  in  transferriig 
an  ordinary  lithographic  drawing,  except 
that  the  stone  need  not  be  heated.  The 
operations  of  printing,  whether  for  liie 
or  stone,  are  just  the  same  as  in  ordinary 
lithography. 

Fhowra — ^An  'Indian  term  for  a  kind 
of  spade  or  hoe.     (  Vide  Mamootie.) 

Fhunsee  (fiarallia  integrifoUa)—X  tree 
which  grows  in  the  Bombay  presidency 
and  in  the  Tenasserim  and  Martabu 
provinces.  It  is  tough,  and  not  easily 
worked.  It  is  used  in  the  Bombay 
arsenals  for  sponge  staves. 

Fhyiiqoe  (French) — ^A  term  meaniig 
the  physical  state  of  a  man  or  of  an 
army,  in  contradistinction  to  their  moruL 

FiM — ^A  quarter  of  an  anna,  equal  to 
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three  pie.    The  commonest  coin  in  circo- 
latioD  in  an  Indian  bazaar. 

PiekaaDB  —  An  instrnment  having  a 
sharp  point  at  one  end  and  a  blade  at  the 
other.  It  is  used  in  all  military  works 
where  the  earth  has  to  be  loosened. 

FildBet,  To — ^To  secure  or  fasten  horses 
in  their  lines,  in  camp,  or  in  cantonments. 
TMe  is  effected  by  fastening  the  head  and 
hMU  of  the  animal  by  ropes  or  chains  to 
pBga  of  wood  termed  pickets ;  hence  the 
tmn  '*  to  picket "  a  horse. 

PSokets  —  Small  detachments  taken 
frmn  the  outposts,  in  numbers  depending 
tpon  the  strength  of  the  advanced  guard, 
tad  posted  at  an  average  distance  of  400 
yuds  to  the  front  of  the  outpost. 

It  is  truly  said  that  the  **  real  outposts 
cf  any  body  of  troops  are  the  pickets, 
with  their  dependant  small  bodies,  patrols, 
nd  vedettes.  They  are  in  the  line 
BMrest  to  the  enemv,  and  on  them  de- 
TolTe  the  most  important  of  the  duties 
ttd  cares  of  watchfulness.  Their  num- 
W  and  strength  depend  on  the  nature 
of  the  line  of  country  to  be  occupied,  the 
Mamess  of  the  enemy,  and  his  probable 
operations,  while  other  circumstances 
iMjf  also  have  their  influence,  such  as  the 
jnt^rtion  of  men  who  can  be  easily  fur- 
■iibed  for  the  duty,  &c.  As  a  rule,  20  or  30 
■wa  is  a  reasonable  strength  for  a  picket." 
If  pickets  in  larger  force  are  required, 
it  would  be  better  to  have  two  small 
pickets  than  one  large  and  unwieldy  one. 
uBt  duty  of  pickets  is  to  watch  for  the 
*nny,  and,  if  in  view,  to  note  his  every 
■Mtrement;  to  guard  against  surprises, 
od  in  case  of  attack  to  be  the  first  to 
ncdre  and  oppose  it. 

hlying  picftets    are    detatchments   of 
^  army,    generally   a    company    from 
>    flach  battalion,  told    off    to    remain    in 
•Map,  but  fully  accoutred  and  ready  to 
torn  out  instantly  in  case  of  alarm. 

Outlying  pickets    are   detachments   of 
cavalry  and  infantry,  accompanied  some- 
times with  light  guns,  and  posted  on  the 
front  and  flanks  of  an  army  in  the  field, 
in  order  to  guard  against  surprise,  and  to 
Inep  reconnoitring  parties  at  a  distance. 
(Vik  Outposts.) 
Hdkets,  Mortar,  vide  Pointing  Rods. 
KekstS)   Park  —  Small  wooden   posts 
vihich  support  the  rope  line  round  the 
artillery  park.     They  are  carried  either 


on  carts  or  camels  in  India  when  on  the 
march.  Dimensions — length  53  inches, 
and  diameter  3  inches. 

Fiokling — A  process  pursued  in  clean- 
ing plates,  iron  or  copper,  or  castings  of 
these  metals.  It  is  effected  by  allowing 
the  metals  to  remain  some  hours  in  a 
diluted  acid. 

Piorio  Powder  —  A  combustible  in- 
vented by  Mr.  Abel.  It  is  of  a  bright 
yellow  colour.  It  is  far  more  powerful 
than  gunpowder,  and  very  satisfactory  re- 
sults have  been  obtained  from  it.  It 
appears  to  be  less  susceptible  than  gun- 
powder to  ignite  by  means  of  friction 
or  a  blow. 

Pie — An  Indian  coin  representing  the 
twelfth  part  of  an  anna. 

Piece — A  term  generally  applied  to  all 
ordnance. 

Pierrier  (from  the  French  pierre^  a 
stone) — A  species  of  mortar  once  used  for 
throwing  stones;  it  is  termed  a  stone 
mortar. 

Piers  —  In  fortification,  are  kinds  of 
buttresses  on  which  the  roadway  of  a 
bridge  rests.  Piers  are  made  of  barrels 
in  the  case  of  wooden  bridges. 

Pig  Iron — The  name  given  to  cast  iron 
run  into  moulds,  forming  semi-cylindrical 
bars. 

Pigeoii)  vide  Carrier  Pigeon. 

Pike— A  weapon  formerly  much  in 
use  in  the  English  army,  as  early  as  the 
Norman  Conquest.  In  the  reign  of  Wil- 
liam III.  it  was  superseded  by  the  bayonet. 
The  pike  had  a  shaft  from  10  to  18  feet 
long,  with  a  flat-pointed  steel  head  called 
the  spear. 

Pikemen — Men  who  were  aimed  with 
the  pike.  From  the  reign  of  Henry  VIII. 
to  that  of  William  III.  the  greater  part 
of  the  English  army  was  formed  of  pike- 
men. 

Pile  Arms,  To — ^To  place  three  mus- 
kets with  bayonets,  fixed  or  unfixed,  in 
such  a  relative  position  that  they  shall 
mutually  support  each  other.  This  is 
done  when  men  stand  from  their  arms 
either  on  parade,  on  the  march,  or  in 
camp. 

Pile  Driver,  vide  Hammer,  Steam. 

Piles  —  Beams   of  wood    driven   into 
the  ground   to  form  a   solid  fonndatioix 
for  building.     For  wViarv«&  wA  y\.\)\«&^ 
piles  boarded  oyer  £otm  adnAit^^  \%»^'* 
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ing-places  and  good   frontage  for  rirer 
banks. 

PileSi  Barrel— Refers  to  the  mode 
pursued  in  *'  piling  "  barrels  in  magazines, 
which  is  shown  in  the  undeimentioned  for- 
mulae, by  Captain  S.  £.  Pemberton,  H.A. 

Case  1. — Pyramid  pile. 

S  =  l  +  2  +  3 +n; 

where  S  =  number  of  barrels, 

n  =  number  in  bottom  row. 

.■.s=^S2+}l ...(1) 

In  an  incomplete  pyramid  pile, 


S  = 


n  (n  +  1)     (m  —  l)m 


2  2 

_  n^  —  m^  ■{•  n  ■{•  m 

2 
__  (n  +  m)  (n  -m±l) .    ^g) 

where  m  =  number  in  top  row. 

Case  2. — Where  one  end  of  the  pile 
rests  against  an  upright,  and  the  top  row 
d/es  not  touch  the  upright. 

S  =  n^  —  m*  ; 

where  n  =  number  in  bottom  row,  and 
m  number  in  top  row. 

Suppose  the  pile  continued  till  m  =  1. 
Then, 

S  =  2(l  +  2  +  3....+n)-n-l 
=  n  (n  4-  1)  -  (n  +  1) 
=  (n  +  1)  (n  -  1)  =  n«  -  1 ;  ...  .(3) 

and  in  an  incomplete  pile, 

S  =  (n«  -  1)  -  (m-  -  1)  =  n«  -  m«..(4) 

Case  3. — If  the  top  row  touch  the  up- 
right. 

S  =  n«-m«-|-m (5) 

Case  4. — Where  the  barrels  are  piled 
heticeen  twt  uprights  so  that  if  bottom 
row  =  »,  second  =  n  —  1,  third  =  n,  and 
80  on. 

If  top  row  =  n  —  1,  i.e.  if  top  row  do 
not  touch  the  uprights, 

S  =  m»-^=^(2«-l);....(6) 

where  m  =  number  of  courses. 

When  top  row  =  n,  i.e.  when  top  row 
touches  uprights, 

S  =  mn  —  }  (m  —  1) 

^«(2^1^1 ^^^ 


These  results,  being  only  calculated  for 
piles  of  one  barrel  in  depth,  must  of 
course  be  multiplied  by  the  number  of 
barrels  in  the  depth  of  the  piles. 

Piles,  Shot— Shot  or  shell  piled 
one  abore  another.  Spherical  shot  an 
piled  according  to  their  nature  ad 
calibre,  and  under  cover  if  practicable; 
for  though  all  shot  and  shell  are  paimted, 
when  exposed,  they  are  more  or  leas  tib- 
ject  to  atmospheric  influences  whiek 
corrode  them.  In  piling  shot,  the  piki 
should  be  made  as  narrow  as  pooible, 
to  facilitate  a  free  circulation  of  air  be- 
tween the  layers.  The  ground  for  the  bate 
of  a  pile  should  be  prepared  by  raising  it 
above  the  surrounding  ground,  so  as  to 
throw  oif  the  water ;  it  should  then  bi 
,  levelled,  well  rammed,  and  covered  witk 
a  layer  of  screened  sand  or  charcoal.  TIm 
bottom  of  the  pile  is  usually  made  wUk 
a  tier  of  unserviceable  shot,  buried  aboek 
two-thirds  of  their  diameter  in  the  said ; 
the  base  should  be  well  cleaned,  and  the 
pile  now  formed,  putting  the  fuze-hole  of 
shells  downwards,  in  the  intervaU,  mk  \ 
not  resting  on  the  shells  below.  The  baso 
may  be  made  of  brick  or  stone.  Gaaitttr 
should  be  piled  in  store-rooms  on  tin 
ground  floor. 

Shot  should  he  painted  or  laeqvend 
as  soon  as  possible  after  they  are  ft* 
ceived,  and  when  repainted,  the  old  pafait 
should  be  scraped  oif. 

To  fnd  the  number  of  shot  in  a  tritah 
gular  pile. — Multiply  the  number  ia  ilM 
base  by  the  same  +  1,  and  this  pre* 
duct  again  by  the  base  +  2,  and  divide 
by  6. 

To  find  the  number  m  a  9juare  pSt.—  * 
Multiply  the  coiner  row  by  the  contr 
row  -H  1»  then  this  product  by  twiee  the 
corner  row  -)-  1,  and  divide  by  6. 

7b  find  the  number  m  an  obkmg  pik*^ 
From  three  times  the  length  of  the  heel 
+  1,  subtract  the  breadth,  and  this  pT0> 
duct  by  the  breadth  +  1,  and  diviis 
by  6. 

In  an  incomplete  pUe,  according  to  either 
of  the  preceding  rules,  find  the  Bombsr 
in  the  pile  considered  as  complete,  thai 
the  number  in  the  upper  part,  and  the 
difference  between  the  two  piles  will  be 
the  number  in  the  incomplete  part. 

The  above  calculations  are  forsplierifld 
,  shot. 
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Oblong  shot  and  shell  (Armstrong)  are 
|iiled  in  rectangular  piles. 


«  =  (2n  + 


-  1)  — , 
^    2   * 


in 
of 


length   of  top 


courses,   m    = 


where  n  =  number 
eourse,  r  =  number 
Buniber  in  breadth. 

The  following  formula  has  been  recom- 
mended for  elongated  projectiles,  as 
communicated  bj  Captain  R.  0*Hara, 
EJL,  to  the  Royal  Artillery  Institution: — 

Let  B  =  number  in  breadth  of  pile : 
L  =  number  in  length 

s  =  2J:  (B  +  1). 

Mlage — The  act  of  plundering.  (  Vide 
Ifannd,  To.) 

Pillar  JJOB  This  faze  (now  obsolete) 
WIS  used  with  all  the  heavier  natures  of 
Armstrong  shells,  as  a  concussion  fuze. 

PSn — ^A  short  piece  of  wood  or  metal, 
gwierally  with  a  head  and  a  hole  at  the 
ether  end  to  receive  a  key.  There  are 
many  sorts  used  in  army  material. 
TixLf  Lmch,  vide  Linch  Pin. 
Pillflers,  Gxin — An  instrument  used  for 
extracting  a  bit  or  drift  from  the  vent 
•fa  gun. 

Fbushing — In  artillery  exercise,  is  the 
•peration  of  moving  a  gun  or  mortar  by 
BDall  heaves  of  the  handspike,  without 
lUowing  it  to  turn  on  its  axis.  It  is 
■toyed  little  by  little,  and  rubs  against 
tbe  skid  on  which  it  rests. 

Pinioa — In  mechanics,  a  spindle  in  the 
Wy  of  which  there  are  several  notches 
i&to  which  the  teeth  of  a  wheel  catch 
which  serves  to  turn  it  round  ;  it  is  also 
tk«  name  of  a  lesser  wheel  which  plays  in 
tb«  teeth  of  a  larger  one. 

Pintail,  or?intle  —  A  hook  attached 

to  the  rear  of  the  limber  axle-tree  bed 

tf  a  h'ght   field   carriage   to  enable  the 

pa  or  ammunition  carriage  to  be  lim- 

Nred  up  to  it.    In  this  position  the  gun 

I      &nns  a  counterpoise  to  the  weight  that 

Voald  otherwise  rest  on  the  shafts.    It  is 

adcnlated  that  the  weight  on  the  horse's 

hfk  of  a  fully  packed  limber,  with  the 

kok  fixed  to  the  axle-tree  bed,  averages 

ibont  75  lbs.      In  heavy  howitzers  and 

ti^  carriages  formed  with  bracket  sides, 

tiM  pintail  is  either  a  stifif  or  movable 

iron  p^rch,  attached  to  the  top  of  the 


limber  axle-tree,  to  which  the  gnn  car- 
riage is  limbered  up  by  a  hole  passing 
through  the  rear  transom ;  this  mode  of 
limbering  up  is  necessary  in  consequence 
of  the  weight  and  dimensions  of  the 
trail. 

Pioneen — A  small  body  of  men  (one  per 
company),  attached  to  each  infantry  regi- 
ment for  the  purpose,  whilst  on  the  march, 
of  clearing  the  road,  and  cutting  down 
all  obstacles,  such  as  trees,  jungle,  &c., 
as  may  be  found  necessary  for  the  on- 
ward progress  of  the  regiment  or  army. 
Each  pioneer,  besides  carrying  a  tool  of 
some  description,  carries  a  saw-backed 
sword,  which  serves  both  as  a  weapon 
and  a  tool.  Besides  being  made  use  of 
for  the  purposes  named,  the  pioneers  are 
to  be  regarded  as  a  small  corps  of  regi- 
mental artificei's,  competent  to  put  a 
hand  to  any  work  that  may  be  required 
at  home  or  abroad ;  and  also  capable  of 
imparting  instruction  to  men  desirous 
of  learning  a  trade.  With  this  view,  men 
of  trades  should  be  enlisted,  if  possible, 
or  men  of  the  regiment  should  be  placed 
for  instruction  in  government  workshops, 
such  as  the  Woolwich  ArseYial  or  School 
of  Military  Engineering  at  Chatham.  The 
Queen's  Kegulations  explain  very  fully 
how  the  men  are  to  be  instructed. 

Pipe,  Trace — The  leather  pipe  or  cover- 
ing of  a  horse  trace. 

Pipe-boz — The  cylindrical  box  in  the 
nave  of  a  wheel  in  which  the  axle-tree 
arm  works,  and  in  which  is  a  recess  for 
holding  grease.  A  hard  alloy,  techni- 
cally known  as  ''metal,"  composed  of 
copper,  tin,  and  zinc,  is  now  used  as  the 
material  for  pipe-boxes  in  preference  to 
cast  iron,  on  account  of  the  less  develop- 
ment of  friction  between  it  and  the  iron 
ai*m. 

Pipe-olay — A  silicate  of  alumina.  It 
is  a  white  argillaceous  earth,  with  which 
soldiers'  belts  are  cleaned.  It  is  found 
in  the  Isle  of  Purbeck,  in  Dorsetshire,  and 
at  Teignmouth,  in  Devonshire. 

Piper — One  who  plays  a  reed  instru- 
ment. The  men  who  play  the  bagpipes 
in  a  Highland  regiment  are  termed  the 
pipers. 

Pistol'-* A  kind  of  fire-arm,  of  which 
there   is  an  infinite  variety,   from  the 
single-  and  doable-baTT«\V«^  ^\&\aV  \a  >^« 
many-barrelled  xe^oVrei,  *Y\i<b  ^\&\.^  Vox- 


PIS 


800 


PIT 


nished  to  the  lancer  regimeDts  and  to  troop 
sergeant-majors  of  cavalry  are  M.L.R. 
pistols.  Pistols  were  first  known  in  the 
reign  of  Henry  VIII.   (  Vide  Appendix  F.) 

Piston — In  machinery,  a  movable  air- 
tight division  within  the  steam  cylinder, 
acted  upon  by  the  steam.  Pistons  are 
either  metallic  or  packed.  Metallic  pistons 
usually  have  segments  of  brass  or  cast- 
iron,  called  junk  rings,  pressed  outward 
by  springs.  Packed  pistons  are  surrounded 
by  well-greased  hemp. 

A  piston-rod  is  fixed  to  the  piston  to 
communicate  it«  motion  to  the  crank. 
This  rod  is  turned  exactly  circular,  and 
passes  through  a  circular  hole  in  the 
centre  of  the  cap  of  the  cylinder,  the 
hole  being  made  to  fit  the  rod  so  exactly 
as  not  to  let  the  steam  escape,  and  to 
move  at  the  same  time  so  freely  as  to 
require  very  little  power  to  urge  it. 

Fit  Charooal — Wood  charred  in  a  pit 
instead  of  in  closed  retorts.  The  opera- 
tion is  performed  as  follows.  From  3  to 
4  cords  of  wood  (a  cord  of  wood  measures 
14  X  3  X  3  feet,  or  126  cubic  feet)  are 
built  up  in  a  circular  mound  about  10  feet 
in  diameter,  and  5  feet  high,  having  a  hole 
left  in  the  centre  which  acts  as  a  chimney. 
The  mound  of  wood  is  then  covered  with 
stubble  or  straw,  3  or  4  inches  deep,  and 
over  this  a  layer  of  charcoal  dust  or 
sand  about  the  same  thickness.  Lighted 
charcoal  is  put  down  the  chimney,  which 
is  now  closed  up.  The  process  of  charring 
then  commences.  A  shifting  screen  is 
always  placed  to  windward  to  regulate 
the  draught,  and  small  holes  are  left  at 
intervals  to  allow  of  the  escape  of  the 
vapour.  After  three  days  and  nights  the 
operation  is  completed.  Pit  charcoal  is 
used  for  firework  composition,  and  also 
as  an  ingredient  in  the  manufacture  of 
pit-powder. 

Pitch — ^A  thick  substance  obtained  by 
boiling  down  tar  to  the  requisite  con- 
sistency, either  by  itself  or  combined  with 
a  portion  of  rosin;  it  becomes  solid  on 
cooling,  but  is  soon  softened  by  the  heat 
of  the  hand,  in  which  state  it  is  very 
adhesive.  When  oi  good  quality,  it  is 
clear  and  hard.  It  is  used  in  making 
carcasses,  light-balls,  kit,  and  smoke-balls. 

The  term  is  also  used  in  wheel-work, 
•ignifying  the  distance  between  the  centres 
of  two  contiguous  teeth.  Pitch-lind  is  the 


circle  concentric  with  the  circumference 
which  passes  through  all  the  centres  of 
the  teeth. 

What  is  known  as  the  pitch  of  a  acrai 
is  the  interval  between  the  points  of 
starting  and  arrival  of  a  complete  revo- 
lution of  a  screw,  and  consequently  of  thfl 
thread  of  a  screw,  which  is  traversed  by 
the  screw,  or  its  thread,  when  it  has  com- 
pleted an  entire  revolution.  The  pitch  ii 
therefore  independent  of  the  diameter  of 
the  screw. 

In   rifling,  the  pitch  is  described  bf 
Captain  J.  B.  O'Hea,  in  his  lecture  at  tlM 
United  Service  Institution,  as  "  resistance 
to  the  direct  progressive  motion  of  the 
projectile  through  the  bore.     This  resiit- 
ance  varies  according  to  the  incline  as  wdl 
as  the  pattern  of  rifling  ;  for  as  the  moi* 
defined  the  pattern  the  more  the  resisi- 
ance,  so  the  sharper  thie  pitch  the  greatir 
the  rotation  of  projectile  round  the  axif 
of  progression,  and  consequently  the  nuNrt 
difficult   its  initial   and   the    slower  its 
direct  forward  motion."     There  are  two 
natures  of  pitch,  an  increasing  and  de* 
creasing  pitch,  the  merits  and  demerits  of 
which  are  described  in  the  above  officer'i^ 
lecture. 

Pitch  a  Tent,  To — ^The  act  of  raiainj^ 
a  tent  from  the  ground  and  setting  it  np 
in  such  a  manner  as  to  make  it  habitable. 
There  is  an  art  in  pitching  a  tent,  and 
the  men  of  a  regiment  should  be  in- 
structed from  time  to  time  how  to  pitch 
their  tents  and  to  strike  them  ready  for 
a  march;  but  they  will  soon  come  to 
know  how  to  do  so,  even  if  they  have  had 
no  previous  experience,  when  once  thej 
enter  on  camp  life. 

The  tents  used  in  the  British  army  cot 
of  the  tropics  are  circular  tcntSy  compa- 
ratively small  to  those  under  which  lol- 
diers  encamp  in  in  India,  and  which  in  con- 
sequence of  their  limited  size  do  not  entail 
the  same  time  or  trouble  in  pitching. 
Nevertheless,  it  requires  experience  to 
pitch  a  tent  in  England,  and  to  pUk 
one  in  India.  The  tents  in  the  latter 
country  are  roomy  and  lofty,  and,  but  for 
the  carriage  they  entail,  would  be  all  that 
could  be  desired  on  the  march.  Soldiers 
soon  get  into  the  way  of  pitching  theit 
tents,  and  it  is  astonishing,  alter  a  regimeit 
arrives  on  its  encamping  ground,  to  aee 
with  what  ease  and  rapidity  thej  erect 
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them.  The  great  thing  in  pitching  a 
tent  is  not  to  dig  inside  but  outside  of 
it,  viz.  to  use  such  means,  in  case  of  rain, 
that  water  shall  not  flood  the  tent.  This, 
however,  cannot  always  be  prevented,  but 
a  drain  dug  all  round  the  tent  to  the 
lowest  ground  may  save  a  flooding.  Then, 
again,  to  secure  a  tent  from  being  blown 
down,  the  corner  ropes  should  be  bushed. 
(Ftcfe  Bushing  Tents.) 

The  *  Soldier's  Pocket-book  *  gives  the 
mode  of  pitching  a  circular  tent,  and  what 
it  states  about  the  sides  of  tents  being 
rolled  up,  if  the  weather  be  fine,  is  very 
desirable ;  it  is  the  means  of  ventilating 
the  tents,  and  in  a  sanitary  point  of  view 
▼ery  necessary. 
Ktohing  ilre,  vide  Curved  Fire. 
Pits — In  warfare,  are  generally  hasty 
novations  made  in  the  earth,  for  the 
purpose  of  giving  protection  to  men,  guns, 
florses,  &c.     The  following  are  the  pits 
alluded  to,  which  are  of  various  dimen- 
noDs  and  forms,  and  which  will  be  found 
i      under  their  respective  heads : — 
,  Charger  Pit ;  Limber  Pit ; 

)     *      Gun  Pit ;  Military  Pit ; 

\    ■        Horse  Pit;  Rifle  Pit; 

Shelter  Pit. 
Kt-saw — An  instrument  used  in  saw- 
U]»  timber  at  the  pit.  It  is  worked 
vertically  by  two  men,  called  the  top-jnun 
ffid  the  pit-man  ;  the  former,  as  his  name 
implies,  stands  upon  the  surface  of  timber 
*o  be  sawn.  The  pit-saw  is  about  6  to  8 
^  in  length,  according  to  the  size  of 
tile  timber.  To  adapt  it  to  the  hands 
of  the  sawyers,  it  has  at  the  upper  part 
a  transverse  handle,  or  tiller,  and  at  the 
Wot  a  box.  The  introduction  of  circular 
•»ws,  driven  by  steam,  has,  to  a  great 
tttent,  done  away  with  the  cutting  up  of 
tiniber  by  hand-work. 

H?ot — ^A  point,  fixed  or  movable,  on 
^ch  a  body  turns.     It  is   applied  to 
tb  fixed  or  halted  pivot  of  a  company  of 
•oldiers  at  drill ;  to  that  point  on  which 
m  axle  turns ;  to  the  pivot  of  the  nut  of 
■8  elevating-screw;  &c.     The  application 
^the  term  is  endless. 
Kvot  Flank,  vide  Flank,  Pivot. 
HaoeB  of  Arms — As  applied  to  India, 
tn  buildings  in  several  of  the   canton- 
Bents  in  which  the  arms  and  accoutre- 
Bents  of  a  native    regiment   are  kept. 
£adi  company  has  its  proper  allotment 


of  arm-racks  and  pegs.  Only  12  rounds  of 
ammunition  in  pouch  are  kept  in  these 
buildings ;  the  rest  of  the  ammunition  is 
retained  in  the  regimental  magazine,  and 
spare  arms  belonging  to  men  on  furlough 
are  lodged  in  the  quartermaster's  stores. 

Plaid — A  woollen  shawl  of  a  tartan 
pattern,  worn  over  the  shoulder  by  the 
Scotch  Highlanders,  and  still  worn  by 
Highland  regiments. 

Plain  Clothes — A  citizen's  e very-day 
dress,  as  applied  to  an  officer  not  in  uni- 
form ;  this  dress  is  also  known  by  the 
familiar  name  of  mufti  (g.  v.).  It  is  left 
to  the  discretion  of  general  officers  com- 
manding, to  permit  the  use  of  plain 
clothes  for  the  purpose  of  recreation ; 
otherwise  all  officers  must  appear  in  uni- 
form in  camp  or  quarters,  or  when  at- 
tending public  balls  within  the  district 
in  which  they  are  quartered. 

Plan,  Military — The  representation  on 
paper,  on  a  reduced  scale,  by  means  of 
conventional  signs  and  process,  of  any  por- 
tion of  the  earth's  surface. 

In  fortification,  a  plan  shows  the 
tracing,  also  the  horizontal  lengths  and 
breadths  of  the  works,  the  thickness  of 
the  ramparts  and  parapet,  the  width  of 
the  ditches,  &c.  It  exhibits  the  extent, 
division,  and  distribution  of  the  works, 
but  the  depth  of  the  ditches  and  the 
height  of  the  works  are  not  represented 
in  a  plan.    (  Vide  Map.) 

What  is  known  as  a  plan  of  a  cam' 
paign  is  a  general  and  detailed  outline  of 
the  operations  of  war  to  be  carried  on, 
prepared  before  entering  upon  a  campaign 
by  a  government,  in  communication  with 
the  chief  selected  by  them,  and  modified 
according  to  circumstances.  There  are 
many  considerations  to  be  taken  account 
of  in  deciding  upon  the  plan  of  a  cam- 
paign, such  as  the  political  and  geo- 
graphical aspect  of  affairs,  the  relative 
strength  of  the  belligerents,  the  facilities 
offered  by  the  mobilisation  and  concen- 
tration of  the  respective  annies. 

Plane — In  carpentry,  a  tool  used  by  the 
carpenter  or  joiner  for  taking  the  rough 
surface  off  the  timber  to  be  smoothed  in 
surface.  The  plane  is  a  chisel  inserted 
in  one  of  the  several  forms  of  stocks  or 
guides,  the  general  object  being  to  lixsvvt 
the  extent  to  whicVi  i\ife  \>\«l^^  ckb.  ^vaa- 
trate  the  wood,to  ^xoV\dLft«k^^^^\.^^^^ 
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to  its  path  or  direction,  and  to  restrain 
the  splitting  in  favour  of  the  cutting 
action.  There  are,  a  variety  of  planes, 
which  are  distinguished  by  their  names, 
length,  &c.,  and  the  peculiar  work  they 
are  intended  to  perform. 

In  geometry,  this  term  denotes  a  plane 
figure  or  a  surface  lying  evenly  between 
its  bounding  lines,  such  as  the  horizontal 
plane,  which  is  level  or  parallel  to  the 
horizon;  the  inclined  plane,  which  makes 
an  oblique  angle  with  a  horizontal  plane. 
The  simplest  form  of  inclined  plane  is  to 
be  seen  in  cutting  a  wedge  through 
lengthways,  the  vertical  plane  passing  at 
right  angles  to  the  horizontal  plane. 

Plane  of  Fire — In  gunnery,  the  ver- 
tical plane  passing  through  the  axis  of 
the  gun. 

Plane  of  Site  —  In  fortification,  the 
general  level  of  the  ground  or  ground 
line  upon  which  the  works  are  con- 
structed, whether  that  plane  be  hori- 
zontal or  oblique  to  the  horizon. 

Plane  Table — Described  as  **an  instru- 
ment much  used  in  land-surveying,  by 
means  of  which  a  plan  is  made  on  the  spot, 
without  any  after-protraction  or  plotting. 
It  consists  of  a  plane  rectangular  board  of 
any  convenient  size,  generally  about  16 
inches  square,  the  centre  of  which,  when 
used,  is  fixed  by  means  of  screws  to  a  three- 
legged  stand,  having  a  ball  and  socket, 
or  universal  point,  at  the  top,  by  the  aid 
of  which,  when  the  legs  are  fixed  on  the 
ground,  the  table  is  inclined  in  any  direc- 
tion, but  can  be  set  horizontal  by  means 
of  a  circular  spirit  level.  A  compass 
box,  with  a  magnetic  needle,  is  screwed 
into  one  side  of  the  table  to  indicate  the 
bearings,  and  to  enable  the  surveyor  to 
set  up  the  instrument  at  a  new  station 
parallel  to  the  position  which  it  had  at  a 
former  one. 

*'  A  brass  rule  or  index  with  a  sloping 
edge,  and  having  perpendicular  sight- 
ranes  erected  at  each  extremity,  com- 
pletes the  apparatus.'' 

Planimeter — An  instrument  used  in 
the  survey  department  for  calculating 
superficial  areas  on  paper. 

Planing  Maohine — Is  described  as  "  an 
application  of  the  slide-rest  to  plane  sur- 
faces.   In  the  planing  machine  the  work  is 
firmly  bolted  to.a  table  sliding  in  dove-tail 
groorea,  and  travelling  backwards  and  fox- 


wards  under  the  cutting  tool,  which  admiti 
of  accurate  adjustment.  When  one  end  •f 
the  work  has  escaped  from  under  the 
tool,  the  table  is  moved  back,  and  the 
slide-rest  is  moved  a  little  way  across  tbt 
table,  so  as  to  take  off  the  next  shaTiog 
close  to  the  one  previously  cut.  It  k 
necessary  to  keep  the  tool  cool  dnriif 
the  work,  by  allowing  cold  water  to  drip 
upon  it,  otherwise  the  edge  would  HOi 
become  soft." 

Plank — A  term  applied  to  all  snptf- 
ficial  timber  which  is  4  inches  thick  aad 
under,  except  1  inch  and  sometimes  1) 
inch,  which  come  under  the  denominatioi 
of  board. 

Plant,  To — Used  in  a  military  senie, 
signifies  to  place,  to  fix ;  as,  to  phut « 
standard ;  to  plant  a  sentry. 

Plantations — Trees  which  are  som- 
times  planted  on  the  glacis  of  fortreswfc 
When  judiciously  placed,  they  form  t 
valuable  aid  to  the  defence.  First,  ia 
the  wood  being  used  for  timber,  as  thty 
would  be  cut  down  when  the  place  wa* 
about  to  be  attacked.  Secondly,  in  the 
roots  of  the  trees  which  run  under  th0 
glacis  forming  a  considerable  obstacle  to 
the  besieger's  saps.  In  the  *  Instractiotf 
on  Fortification,  &c.  at  the  Royal  Mili« 
tary  Academy,  Woolwich,'  it  is  stated  a# 
follows  on  the  subject : — **  Care  should 
be  taken  to  leave  a  space  of  about  20  fttfr 
clear  in  front  of  the  crest.  This  part 
will  be  of  no  use  to  the  besieger,  as  the 
sap  of  his  lodgment  will  probably  be  exoi» 
vated  outside  of  it ;  and  the  defenders  may 
have  occasion  during  the  siege  to  cat 
ramps  in  it  ascending  from  the  oovered 
way  to  facilitate  sorties,  or  to  constract 
lodgments  thereon  for  riflemen.  For  the 
same  reason  it  would  be  advisable  to 
avoid  planting  any  parts  of  the  gladi 
where  it  is  likely  the  defenders  will  have 
to  excavate  counter-approaches." 

Plate,  Armonr,  vide  Armour  Plating. 

Plate,  Frietion,  vide  Friction  Plate. 

Plates,  Bange,  vide  Range  Plates. 

Platform — A  horizontal  plane.  It  is 
made  of  stone,  masonry,  or  wood,  and  fat 
military  purposes  is  used  to  place  a  gni 
or  mortar  upon,  when  standing  in  batterj 
on  the  works  of  a  fortification.  Gob 
platforms  are  laid  at  different  angles' of 
inclination  to  check  recoil. 

'B^altb»Tmt  Qtul— A  platform  laid  for 
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the  efficient  working  of  heavy  ordnance, 
whether  for  siege  or  garrison  service.  By 
being  thus  provided,  guns  are  worked  with 
greater  ease,  expedition,  and  accuracy. 

8i^  platforms  are  portable,  and    of 

such  a  weight  as  to  render  them  easy  of 

transport.  They  are  used  for  the  service  of 

guns  and  mortars.  They  consist  of  a  floor  of 

planks,  resting  on  balks  of  wood  termed 

sleepers.      The  planks  are  either  spiked 

to  the  outer  sleepers  or  kept  down  by  a 

riband  piece  along  the  outer  edges,  secured 

Vy  rack-lashing.    Such  a  platform  would 

not  only  be  used  with  certain  heavy  guns, 

but  for  field  guns,  when  they  have  to  be 

fired  for  any  length  of  time   from   the 

ume  spot.     There  are  several  patterns  in 

the  service,  such  as  the  ground^  Alder- 

iofon'Sy  and  Clerk's  platforms. 

Garrison  platforms,  or  those  used  for 
garrison  guns  in  permanent  fortifications, 
tie  made  of  stone,  and  have  a  slope  of 
1  in  15.  The  object  of  this  slope  is  to 
cWk  the  recoil  of  the  piece.  There  is 
«Jm  a  traversing  platform  used  some- 
times  when  guns  are  mounted  on  garri- 
lOQ  carriages ;  it  is  a  strong  frame,  pro- 
vided with  trucks,  and  made  to  traverse 
itt  any  required  arc  of  a  circle. 

Since  the  introduction  of  heavv  M.L.R. 
gnns,  wrought-iron  traversing  platforms^ 
^lomaie  and  dwarf  (q,  v.),  have  been  in- 
tnduced  into  the  service  for  guns  of 
9  tons  and  upwards.  The  gear  used  with 
these  platforms  consists  of  two  main  por- 
tions, viz.  that  for  traversing  and  that 
for  nmning  the  carriage  in.  These  are 
vorked  by  the  same  winch  handles,  and 
tto  arranged  so  that  the  running-in 
poition  can  be  detached  from  that  for 
tiarersing,  when  required  for  use.  Se ve- 
nd additions  and  alterations  have  lately 
hoen  made  to  the  traversing  platforms 
Od  carriages  constructed  of  wrought 
inn  which  are  now  in  the  sei*vice. 

Platform,  ICortar — A  platform  similar 
to  that  used  with  siege  guns,  but  of 
■Qudler  dimensions,  and  without  a  slope. 
natform,  Wagon — ^A  carriage  on  four 
vheels  having  no  sides,  and  used  for  the 
tiansport  of  guns,  mortars,  traversing 
platforms,  and  for  every  description  of 
wavy  stores. 

Hatoon  (French,  peloton) — ^This  word 
*vs  used  some  centuries  ago  to  represent 
a  small  body  of  musketeers,   ^^^  were 


placed  at  the  angles  of  a  square  of  in- 
fantry, or  were  used  as  skirmishers.  It 
also  formerly  signified  a  body  of  men 
who  fired  together  in  a  volley. 

Flomb,  To  Strike  —  In  artillery,  an 
expression  made  use  of  when  a  shot  strikes 
an  object  direct. 

Plotting — \ii  surveying,  transferring 
to  paper  the  dimensions  of  the  different 
angles  and  measurements  made  by  a 
surveying  instrument  in  the  field. 

Plough — ^A  wooden  wedge  or  shoe  shod 
with  leather.  It  is  attached  to  a  gun- 
powder incorporating  mill,  for  confining 
the  charge  under  the  path  of  the  runner. 
There  are  two  attached  to  each  pair  of 
runners. 

Flog — ^Anything  used  to  stop  an  orifice 
or  hole.  In  artillery  material,  there  are 
a  variety  of  plugs,  which  are  chiefly  re- 
quired for  the  different  natures  of  shells. 
There  are  two  classes  of  plugs,  known  as 
fuze-hole  and  ioading-hole  plugs.  They 
are  made  of  gun  metal. 

Plumes — Feathers  worn  in  the  full- 
dress  hats  or  helmets  of  staff  officers  and 
oflicers  of  certain  regiments  in  the  ser- 
vice. 

giPlummer  Bloek — In  machinery,  the 
carriage  or  support  for  a  bearing  to  turn 
in,  which  is  generally  made  of  gun-metal. 

Plummet— -A  contrivance  consisting  of 
a  line  with  a  weight  attached  to  it  (a 
leaden  ball  generally)  to  regulate  any 
work  in  a  line  perpendicular  to  the  hori- 
zon ;  it  is  used  by  masons,  carpenters,  &c. 
Another  application  of  the  plummet  is  in 
laying  a  mortar ;  it  is  further  used  as  a 
pendulum  to  indicate  the  time  of  flight  of 
a  mortar  shell. 

Plunder,  To,  vide  Maraud,  To. 

Plunging  Fire  —  When  a  battery  is 
raised  considerably  above  the  object,  so 
that  the  shot  impinges  at  a  great  angle, 
and  is  buried  without  grazing,  the  fire  is 
termed  "  plunging  fire." 

Pluviometer — A  rain  gauge ;  an  instru- 
ment to  measure  the  quantity  of  rain  that 
tails.  It  usually  consists  of  a  metal  funnel 
from  5  to  7  inches  in  diameter,  the  rain 
being  collected  in  a  glass  bottle.  This 
bottle  should  be  placed  in  a  small  stand 
near  the  surface  of  the  ground,  to  protect 
the  bottle  from  the  action  of  the  sun. 
The  amount  of  rain  {aWen  m«^^N«^  Vvtca 
is  measured  in  a  g;rad\ia\Ad.  ^OAa-^Kc^oiafti- 
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tenth  the  area  of  the  funnel,  and  so  divided 
that  every  inch  in  depth  of  the  tube  shall 
indicate  ^  inch  falling  in  the  funnel. 
The  amount  of  rain  which  has  fallen  can 
be  measured  by  such  an  instrument  to 
■g^ffQ  part  of  an  inch,  or  even  less. 

Another  kind  of  rain  gauge  may  also 
be  adopted.  It  consists  of  a  cylinder  of 
copper  or  other  metal,  from  5  to  7  inches 
in  diameter,  and  30  inches  long.  A  float, 
just  so  much  smaller  as  to  allow  it  to 
rise  freely,  is  placed  within  the  cylinder, 
and  to  the  centre  of  the  float  an  upright 
s^dff  is  attached,  marked  in  inches  and 
tenths  of  an  inch,  which,  rising  through 
a  hole  in  the  bottom  of  the  funnel,  indi- 
cates the  depth  of  rain  received  into  the 
gauge. 

Pneumatics — The  properties  of  air  or 
fluids ;  a  branch  of  hydrostatics. 

Pocket  Ledger — ^A  small  account-book 
with  which  a  soldier  is  provided,  and  in 
which  is  inserted  the  monthly  settlement  of 
his  accounts,  having  reference  to  his  pay, 
the  state  of  his  savings-bank  account, 
date  of  enlistment,  &c.  Commanding 
officers  are  to  see  that  these  books  are 
kept  with  the  utmost  regularity,  the 
officers  commanding  the  company  of  the 
soldier  being  responsible  that  the  book 
is  kept  correctly,  his  signature  being  a 
voucher  for  the  same.  This  book  is  fami- 
liarly termed  by  the  soldier  his  "  Tommy 
Atkins  "  {q.  v.). 

Point  —  In  geometry,  is  a  quantity 
which  has  no  parts,  being  indivisible. 
It  is  also  a  term  frequently  used  in  a 
military  sense,  as  a  spot  from  which 
troops  are  moved  according  to  certain 
rules  of  drill,  such  as  : — 

Covering  pointy  which  in  changes  of 
position  materially  concerns  the  move- 
ment of  one  line  with  another. 

Intermedi'tte  point,  which  is  the  point 
that  lies  between  the  spot  marched  from 
and  the  spot  towards  which  a  body  is 
advancing. 

Foint  of  alignment,  upon  which  troops 
are  formed  and  dress  by. 

Foint  of  formation,  upon  which  they 
are  formed. 

A  strategical  point  i^  a  position  held  by 
troops  in  a  line  of  battle,  which  may  pre- 
sent toeak  and  strong  points ;  and  it  re- 
quires great  ability  and  experience  for  a 
general  to  discorer  the  weak  points  of 


an  enemy's  position,  so  as  to  enable  him 
to  throw  all  his  strength  upon  it  and 
defeat  him. 

Strong  points  are  those  which  are  m* 
turally  so,  or  made  such  by  artifidil 
means.  Arms  of  precision  have  altered 
the  tactics  of  attack  on  these  points,  u 
a  general  prefers  turning  them  to  attad- 
ing  them  in  front. 

Point,  To — To  lay  a  gun  so  as  to  hit  iki 
object,  or  to  come  as  near  it  as  possible. 

In  artillery,  the  term  pointing  or  k 
point  a  rope  is  given  to  the  mode  of  tape^ 
ing  one  end  of  a  rope  so  as  to  make  it 
enter  easily  into  a  hole  or  block. 

Point  d'appui  (French) — ^A  fixed  pdit 
of  support  in  rear  of  the  operations  d 
an  army,  or  on  its  flanks,  such  as  t 
fortress  or  some  convenient  locality  ti 
resort  to  in  case  of  necessity.  A  poid 
cTappui  is  of  great  importance  in  mifi* 
taiy  tactics.  Few  battles  have  beet 
fought  without  making  use  of  villagei, 
hills,  and  even  single  trees  as  poklt 
d'appui.  In  changes  of  front,  one  flaiki 
or  part  of  the  force,  should  be  h^ 
securely  appuyed.  Artillery  massed  ii 
batteries  have  also  served  as  pwiM 
d'appuij  as  instanced  at  the  battlei  d 
Borodino,  Ramilies,  Hohenkirch,  &c. 

Point  of  Impact — That  point  or  spot 
which  a  projectile  first  strikes  on  meel^ 
ing  an  opposing  body. 

The  method  of  finding  the  pouU  ff 
mean  impact  is  described  as  follows  ii 
Lieutenant-Colonel  Owen's  *•  Modem  Ar^ 
lery ' : — 

^*  The  horizontal  distance  of  each  shot 
upon  the   target  from   a   fixed  verticsl 
base  (generally  one  side  of  the  targtt) 
is  first  found,  and  a  mean  horizontal  dii> 
tance  obtained,  by  dividing   the  sum  d 
the  distance  by  the  number  of  shot;  thi 
same  process  is  followed  to  obtain  a  men 
vertical  distance  from  a  fixed  horizoatil 
base  (generally  the  bottom  of  the  targft)^ 
The  intersection  of  the  two  lines  dniwa 
parallel  to  the  bases  respectively  and  al 
distances   equal   to    the   horizontal  aai 
vertical  mean    distances  already  fonnd, 
gives  what  is  termed  the  points  of  hmm 
impact.    The  distance  of  each  shot  fnm 
the  point  of  mean  impact  is  measured  $ 
these  distances  are  added  together,  and  the 
sum,  divided  by  the  number  of  shot  en 
,the   target,   gives  the  fgur€  of  wmiL 
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olf  a  diagonal  is  allowed  for  every  shot 
iat  does  not  strike  the  target." 
PoixLt-Uaak — A  gun  is  said  to  be  laid 
>int-blank  when  the  production  of  its  axis 
uses  through  the  object  to  be  aimed  at ; 
gun  may  therefore  be  *^  point-blank  " 
ith  reference  to  an  object,  and  yet  have 
BTeral  degrees  of  elevation  or  depression 
Hth  regard  to  the  horizon. 
In  the  *  R.  A.  Institution  Papers/  Colonel 
[now  Major-General)  Lefroy  shows  that 
irhat  is  termed  point-blank  range  is  a  mis- 
Bomer.  What  is  usually  called  point- 
Uimk  range,  viz.  the  distance  at  which  a 
^t  impinges  on  a  level  plane,  when  tired 
parallel  with  it,  is  nothing  more  than 
the  range  due  to  an  anfjie  of  elevation 
equal  to  the  angle  subtended  by  the 
Might  of  the  gun  from  the  point  struck. 

Poiiiting  S^ds — Pickets  or  rods  of 
inn  j  inch  round,  and  about  2  feet  long, 
Hro  of  which  are  placed  upon  the  epaul- 
laeat  of  a  battery  in  front  of  each  mor- 
tw,  by  means  of  which,  with  the  aid  of  a 
]dainmet,  the  mortar  can  be  directed  with 
telerable  accuracy  upon  the  object  to  be 
itmck. 

The  pickets  are  first  lined  upon  the 
object;  the  plummet,  which  is  in  the 
hands  of  the  laying  officer,  who  stands 
hdiind  the  mortar,  is  made  to  coincide 
vith  them,  and  the  mortar  is  then  tra- 
versed until  the  line  of  the  plummet 
•overs  the  centre  line  on  the  mortar, 
iHiich  is  denoted  by  a  notch  on  the 
Qozile,  and  another  behind  the  vent ;  a 
^ked  line  is  generally  drawn  on  the 
asterior  sur&ice  of  the  mortar  between 
thew  notches.  In  masonry  works,  they 
aiiist  be  placed  on  a  fir  plank,  and  about 
Biaehes  from  each  end.  The  plank  should 
^  fitted  with  a  grummet  or  handle  at 
•A  end.  In  earthworks,  two  ramrods 
vill  answer  for  pointing  rods. 

Davidson's  collimator  is  a  more  con- 
'tiient  and  truer  way  of  laying  a  mortar 
ftaa  the  mode  described  above. 

Points,  Tactical,  vide  Tactical  Points. 

Boitrinal  —  In  ancient  armour,  the 
wtast-piece  which  formed  part  of  the 
^Vness  of  a  war-horse  in  the  middle  ages. 

FOle — That  part  of  a  carriage  to  which 
tta  wheel  horses  are  attached.  Poles 
*Bre  formerly  used  in  the  Indian  artil- 
VX)  ^Qt  are  now  abolished,  and  shafts 
fcr  horse  draught  alone  used,  as  in  the 


home  service.  For  carts  and  all  extra 
carriages  drawn  by  bullocks,  the  pole  is 
indispensable. 

Police,  Military — A  few  steady  soldier.s 
who  are  chosen  from  a  regiment  or  regi- 
ments to  maintain  order  and  regularity 
within  the  lines  of  a  camp  or  garrison. 
They  are  under  the  superintendence  of 
the  provost  sergeant,  and  their  number 
varies  according  to  circumstances.  When 
on  duty,  they  wear  a  badge  round  their 
right  arm  marked  M.P. 

When  an  army  is  in  the  field,  it  is 
recommended  that  a  troop  of  police 
should  be  attached  to  each  division,  anil 
one  to  the  head-quarters  of  each  army 
corps,  to  preserve  civil  order  as  distin<'t 
from  military  discipline.  .  This  bo<ly 
of  men  to  be  under  the  provost-marshal, 
who,  during  war  time,  is  vested  with  ex^ 
ceptional  powers. 

Poltroon — A  coward,  a  dastard,  one 
who  has  no  courage.  The  origin  of  thi> 
word  is  stated  bv  some  to  come  from  the 
Latin  pollex  truncus,  in  consequence  of 
the  frequent  instances  of  men  cutting 
off  their  thumbs  to  disqualify  themselves 
for  military  service.  Others,,  however, 
derive  it  from  High  Dutch,  Po'ster,  a  bed, 
from  poltroons  taking  to  their  beds  when- 
ever any  peril  presents  itselC;:  or  again 
from  the  Italian  polironCy  a  colt,  because 
of  that  animal's  readiness  to  run  away. 

Polygon — A  plain  geometrical  figure 
having  more  than  four  sides.  Every  piece 
of  ground  to  be  fortified  is  surrounded 
by  a  polygon,  either  regular  or  irregular, 
upon  the  sides  of  which  the  work  is  con- 
structed. 

Polygonal  Syttem — Koiown  also  as  the 
caponier  system.  One  of  the  three  systems 
adopted  in  permanent  fortifications  to 
afford  flanking  defence ;  it  takes  its  name 
from  the  trace  of  the  works  having  the 
form  of  a  polygon,  and,  the  ramparts  of 
the  body  of  the  place,  instead  of  beinj; 
formed  into  bastions,  being  placed  on  the 
sides  of  the  polygon.  The  flanking  defence 
is  sometimes  effected  by  projecting  build- 
ings, such  as  large  towel's  or  tower  bas- 
tions, and  sometimes  by  buildings  of  less 
relief,  called  caponiers  (^.  v,y  and  placed 
traversely  in  the  ditch. 

This   system   is  stated    to   have   been 
originated  by  an  Italiaix,  ¥ .  lA«xl\\i\.,  v*\\^^ 
lived  in  the   MteontYi  c«tl\.\)ly^.     '^VOsi. 
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certain  modifications,  it  has  been  of  late 
adopted  in  Germany,  and  has  been  found 
to  possess  many  advantages,  as  com- 
pared with  the  bastioned  systems.  This 
system  of  polygons  is  also  applied  to 
lines  in  field  fortlficatioa. 

Polygrooved  —  Many  -  grooved.  The 
term  is  applied  to  such  rifled  guns  and 
small-arms  as  have  a  multiplication  of 
grooves,  such  as  the  Armstrong  gun  and 
other  ai*ms. 

Poniard — A  small  pointed  dagger. 

Pontoon  Train — An  equipment  of  pon- 
toons, which  is  kept  up  in  the  corps  of 
engineers;  it  consists  of  two  troops, 
ready  equipped  for  service.  This  train 
comprises  the  boats,  carriages,  and  per- 
sonnel  £or  driving  and  forming  the  bridge. 
The  train  is  in  units  of  100  yards  of 
floating  bridge,  and  carries  trestles  for 
each  end,  so  as  to  be  able  to  make  a  bridge 
over  a  river  120  yards  wide.  Each  troop 
has  31  wagons.  Each  pontoon  wagon 
carries  one  pontoon  and  5  yards  of 
bridge,  and  the  boat-wagon  carries  one 
boat  and  5  yards  of  bridge. 

Pontoons — Constructions  of  metal  or 
wood  which  are  used  in  forming  a  bridge 
across  a  river  for  the  passage  of  an  army. 
They  are  either  light  open  boats  with  fiat 
bottoms,  upon  which  a  roadway  of  planks 
is  formed,  or  cylinder-shaped,  with  hemi- 
spherical ends,  such  as  General  Blanchard's 
pontoons,  which  have  been  hitherto  the 
pattern  pontoons  used  in  the  British  army, 
but  have  now  been  superseded  by  the  new 
pattern  pontoon.  This  pattern  pontoon  is 
a  boat  with  similar-decked  ends,  and  is 
partly  decked  at  the  sides,  where  eight 
rowlock  blocks  are  fixed.  The  pontoon 
weighs,  dry,  about  7  cwt.,  and  draws, 
when  floating  and  empty,  2}  inches,  and 
6  inches  when  in  bridge.  It  is  made  of 
Clarkson's  material  on  light  wooden 
frames,  and  in  shape  like  scows.  It 
measures  22  feet  6  inches  over  all  in 
length,  4  feet  in  width,  2  feet  4  inches  in 
depth,  and  weighs  850  lbs. 

Each  inchof  immersion  of  these  pontoons 
gives  about  500  lbs.  of  buoyancy.  The 
buoyancy  is  sufficient  to  admit  of  the  pass- 
age of  siege  artillery  and  steam  sappers. 

Poppet-head — ^That  part  of  a  lathe 
which  holds  the  back-centre,  and  can  be 
fixed  on  any  part  of  the  bed.  Boring- 
machines  have  a  poppet-head. 


Portable  Ifagaiine — ^A  wooden  box  «r 
metal-lined  case  covered  with  canvii^ 
and  of  such  size  as  to  be  easily  carried  ii 
a  battery  from  place  to  place  when  thtn 
is  only  one  expense  magazine  for  aejtsni 
batteries ;  but  this  would  scarcely  ertr 
be  the  case  in  the  future,  as  expeM 
magazines  in  the  present  fortificatiflV 
are  provided  in  the  proportion  of  1  t**] 
every  4  or  5  guns,  or  in  the  case  of  Tiff 
heavy  guns,  1  to  every  2  or  3. 

Fortenllia — ^A  strong  defensive  fnahj 
work  of  timber,  hung  in  grooves  witWi] 
the  chief  gateway  of  a  fortress ;  it  !••  j 
sembles  a  harrow,  but  is  placed  verfietll|if  j 
having  a  row  of  iron  spikes  at  thebottM%j 
and  is  let  down  to  stop  the  passage  iii< 
of  assault. 

Portfti'O  —  A   composition  of  dmiM] 
powder,    sulphur,  and  saltpetre, 
into  a  case  of  paper  to  fire  the 
powder   of  a   gun.      Portfires  were 
general  use  before   the   introdacticn 
friction    tubes;   since    then    theyjiai 
been  for  the  most  part  in  disuse, 
were  four  different  kinds  of  portfirei 
one  time  in  the  service,  viz.  the 
slowy  blu€y  and  common;  the  latter 
the  portfire  used  for  igniting  the 
of  a  gun;  the  first  three  have 
obsolete. 

The  common  portfire  is  16  inches  loi§] 
and  burns  at  the  rate  of  1  inch  ii 
minute. 

Portfire  Soeket,  vide  Socket. 

Portion,  vide  Gun  and  Mortar  Portiflikj 

Position — In   a   military   sense,  ii 
place  which  is  either  weak  or  strong' 
cording  to  its  nature  and  state  of  dc 
and  is  or  may  be  held  by  a  force  on  a 
of  battle,  such  as  a  hill,  village,  bnilii 
&c.    Rivers,  morasses,  woods,  are  also j 
sidered  as  positions  if  covering  the 
of  an  army  or  enabling^  its  wings  to 
upon  them.    Each  position  has  some] 
or  points  called  the  key  or  keys  of 
position  (q.  v.). 

The  expression  ^  taking  up  a  positkt' 
means  the  act  of  occupying  ground  hff 
force. 

The  selection  and  occupation  of  a  i 
tary  position  belong  to  strategy  and 
higher  branches  of  tactics,  and  nqi 
great  experience  in  the  field. 

Military  positions  are  tiiherdefdmitii 
offensive.     In  either  case,  they  most  * 
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hosen  wiih  reference  to  the  position  of 
h%  enemy,  and  most  command  the  ap- 
itoadies  to  the  position  in  the  first  case, 
uid  the  d^bouch^s  from  the  position  in 
the  second. 

If  they  pr^ent  any  weak  points,  these 
■vit  be  strengthened  by  means  of  field- 
vorks,  &c.     (  Vujk  Reconnaissance.) 

IlOlitioii,  Batteries  o^  vide  Batteries  of 
Pteition. 

PlBlt — A  soldier's  beat  while  on  sentry, 
IT  t  position  assigned  to  or  taken  up  by  a 
wUier  or  body  of  men ;  it  generally  con- 
riiti  of  an  entrenched  village  or  position, 
«  say  building  placed  in  a  state  of 
Mboe. 

The  necessity  of  strengthening  a  post 
ii  admitted  to  be  of  paramount  im- 
IMrtaace,  and  every  endeavour  should  be 
■ide  by  the  officer  in  command  to  place 
IdBttelf  in  such  a  defensive  position 
*  shall  prevent  his  being  taken  un- 
iwares,  or,  if  attacked,  enable  him  to 
■■ke  a  good  fight  of  it.  Often  neither 
ttne,  material,  intrenching  tools,  nor  men 
wOl  permit  of  solid  works,  such  as  a  re- 
ifobt  or  other  elaborate  fieldworks,  being 
Ikrown  up,  but  it  is  possible,  when  vil- 
lifes  or  detached  houses  are  occupied  by 
fcniops,  to  throw  up  temporary  cover 
vkich  shall  greatly  strengthen  the  posi- 
liuB.  The  mode  of  carrying  out  such  a 
k^ktem  of  defence  should  be  known  to 
every  officer  in  the  army. 

The  following  are  the  principles  to  be 
borne  in  mind  in  forming  a  militaiy  post 
ir  in  strengthening  a  position,  extracted 
from  the  'Instruction  in  Military  £ngi- 
•eering': — 

**  1.  To  obtain  cover  for  the  men  from 
Um  enemy's  fire. 

'*2.  To  enable  the  troops  to  fire,  in 
kke  most  advantageous  manner,  on  the 
pmmd  over  which  the  enemy  must  ad- 


••3.  To  hinder  the  approach  of  the 
■any  by  obstacles,  which,  even  if  sur- 
Montable,  shall  be  sufficient  to  break 
Us  order  and  detain  him  for  some  time 
ader  fire. 

''4.  To  enable  the  troops  to  pass 
kdr  from  one  part  of  the  works  to 
■other,  in  order  to  concentrate  on  any 
Mint  attacked. 

*^5,  To  impede  the  flank  movements 
t  the  enemy  as  much  as  possible,  and 


thus  prevent  his  different  parties  from 
supporting  each  other  effectually.*' 

To  give  one  example  of  the  value  of  ,a> 
military  post,  the  following  is  related : — 
"  If  an  example  be  required  of  the  prac- 
tical benefit  of  a  military  post,  it  is  to  he 
found  in  the  case  of  Hougomont,  a  forti- 
fied farmhouse  in  front  of  the  position  at 
Waterloo,  which  baffled  the  repeated 
efforts  of  the  French  to  take  it  throughout 
the  whole  of  the  battle."  (  Vide  Outposts 
and  Advanced  Posts.) 

The  term  post  is  given  to  the  bugling 
which  precedes  the  tattoo.  This  is  the 
first  poity  the  last  post  that  which  follows 
it. 

Poftem — In  permanent  fortification,  a 
vaulted  passage  of  masonry  constructed 
underneath  the  mass  of  the  rampart,  gene- 
rally leading  from  the  interior  of  a  work 
to  the  ditch.  In  a  bastion  front  it  is  con- 
structed under  the  middle  of  the  curtain. 
Posterns  are  usually  8  feet  wide,  and  10 
feet  high  at  the  crown  of  the  arch,  and 
are  closed  at  each  extremity  by  doors. 

Post-office — A  place  in  which  letters 
are  received,  and  fi*om  which  they  are 
despatched.  In  armies  in  the  field,  a 
regular  post-office  is  organised  under  an 
officer  named  for  that  purpose,  who  is 
assisted  by  a  staff  of  men,  probably  the 
police  of  the  army.  In  military  stations, 
the  delivery  of  letters,  when  the  barracks 
are  within  the  limits  of  the  post-office, 
is  made  by  the  postmaster,  provided  the 
commanding  officer  prefers  that  mode ; 
otherwise,  special  arrangements  are  made 
for  their  delivery,  generally  in  a  non-com- 
missioned officer  being  sent  to  the  post- 
office. 

Pot — In  ancient  armour,  the  pot  was  an 
iron  hat  with  a  broad  rim.  It  resembled 
the  morion. 

Potassa,  vide  Saltpetre. 

Potassium,  vide  Chloride  of  Potas- 
sium. 

Pouch,  Small-arm  —  A  leather  case 
lined  with  tin  for  carrying  a  soldier's 
ammunition ;  it  has  a  flap  buttoned 
down,  which  protects  the  ammunition 
from  rain  getting  into  the  case.  In- 
fantry pouches  contain  40  rounds,  artil- 
lery 20  rounds ;  but  the  soldier  in  the 
former  service  takes  besides  10  in  expense 
bag  and  20  in  valise,  the  reserve  of  30 
rounds  being  carried  in  the  regiments' 
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ammunition  wagons,  so  that  there  will 
be  with  the  battalion  100  rounds  per 
man.  In  the  manufacture  of  pouches, 
buffalo  hide  is  generally  used. 

Pounce — Gum  sandarac  powder ;  when 
formed  into  paste,  it  is  used  in  public 
offices  as  an  adhesive  for  letters. 

Pounder — ^The  name  by  which  different 
natures  of  ordnance  and  shot  and  shell  are 
distinguished.  By  being  so  denominated, 
the  weight  of  the  projectile  which  the 
gun  throws  is  implied.  Projectiles  fired 
from  heavy  howitzers  and  mortars  are  dis- 
tinguished by  the  diameter  of  the  pieces, 
such  as  those  propelled  from  the  10-inch 
and  8-inch  howitzer  and  mortar ;  and  it 
would  be  advisable  to  denominate  all  pro- 
jectiles by  the  diameter  of  the  piece,  and 
also  by  the  weight  of  the  projectile  itself. 
This  is  done  in  the  case  of  shot  and  shell 
used  with  the  heavy  M.L.R.  guns  of 
7 -inch  calibre  and  upwards,  but  below 
this  calibre  they  are  known  only  by  the 
weight  of  the  shot.  The  weight  of  heavy 
rifled  ordnance  is  always  expressed  in 
tons,  if  of  5  tons  or  upwards ;  otherwise 
in  cwts. 


Fourpoint — ^A  military  habit  worn  in 

the   thirteenth   century,   but  which  was 

subsequently    modified,    and    from   tbe 

I  peculiar  work  with  which  it  was  then 

:  ornamented  obtained  the  name  of  pMt- 

point  or  counterpoint.     A  complete  suit, 

I  consisting  of  a  sleeved  tunic  and  cKctuna, 

.  was    frequently  worn    by  the    knij^ts 

of   this    period    beneath     the    surooat, 

which     was     considerably      lengthen^ 

and    emblazoned   with  the  arms  of  the 

wearer. 

Powder  —  A    common  term  for  gnn- 

'  powder  {q.  v.).      Under  this    name  ii 

found   a   variety  of  powders  in  use  at 

^  the    present    day    for    small-arms   aid 

guns,  either  in  England  or  on  the  eoa- 

I  tinent. 

The   cannon   and   small-arm   powden 

used  in  the  British  artillery  are  jm6Me^ 

rifle  large  (jrain^' large  grain,  and  rifle  fm 

grain,  technically  known  as  P.,  R.LG., 

.  'L.G.,  R.F.G.  and  R.F.G.«. 

I      The  following  table  gives  the  propM^ 

tions   of    the   composition   used    in  the 

manufacture  of  gunpowder  in  the  coal* 

I  tries  mentioned  below : — 


Gunpowder. 

Small-arm  Powdeb. 

f!4'iTT  VT  PT  ITS 

. 

Saltpetre. 

Charcoal. 

Sulphur. 

Saltpetre.  Charcoal. 

Snlplnir- 

America 

75 

12-50 

12-50 

75-50 

13-20 

u-so 

Austria 

70 

17 

16 

75-50 

13-20 

11-90 

England        ..           ..           ..< 

76 

15 

10 

76-50 

14-50 

9 

76 

14-50 

9-50 

76 

13-50 

9 

France 

75 

14-50  ':      9-50 

75 

12-50 

12-50 

Germany 

75 

13-50  i    11-50 

75 

12-50 

12-50 

Italy              

76 

12        !    12 

75-50 

13-20 

11-30 

Russia 

71 

17-50  '    11-50 

i    80 

11-30 

8-70 

Spain 

76-50 

'    12-70       10-80 

75-50  '    13-20 

1 

U-SO 

Powder  Barrels,  vide  Barrels,  Powder. 

Powder  Hides,  vide  Hides. 

Powder,  Horsley,  vide  Horsley  Powder. 

Powder  Hose,  vide  Hose,  Powder. 

Powder  ICagazine — A  receptacle  for 
the  storage  of  gunpowder.  The  *  Aide- 
Mt^moire  to  the  Military  Sciences  *  affords 
the  following  information  on  magazines  : 
— -*A  gunpowder  magazine  should  be  built 
with  reference  to  the  object  required, 
whether  as  storage  after  manufactuxe,  ox 


the  supply  of  an  armed  place  such  as  > 
fortress.  In  the  latter  case,  it  sboaM 
be  bomb-proof  and  capable  of  holdi^ 
1000  barrels.  In  fortified  places,  n^h 
as  large  fortresses,  it  is  considered  cot* 
venient  to  place  the  magazines  it  ^ 
tached  parts  of  the  fortification,  vaA  i* 
the  centre  of  empty  bastions,  or  <^ 
spaces  within  the  enceinte.  Powdtf 
magazines  are  usually  provided  vit^ 
,  double  doors  and  window  shatters,  which 
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are  made  of  thick  materials  and  covered 
with  copper.    The  air  holes,  both  inside 
and  out,  are  covered  with  copper,  and 
copper  plates  having  a  great  number  of 
small  holes  perforated  in  them.     No  iron 
or  steel  is  ever  permitted  in  the  construc- 
tion  of  powder  magazines.     Sometimes 
magazines  have  been  formed  with  groined 
arches,  that  is  to  say,  with  two  sets  of 
arches  of  equal  height,,  or  nearly  so,  in- 
tersecting  each   other  at  right  angles. 
In  this  method  there  is  a  saving  of  mate- 
rials, and  a  greater  interior  space  may 
be   gained,  because,  instead  of  interme- 
diate pier  walls  extending  in  a  continued 
line  from  one  end  of  the  magazine  to  the 
other,   as  in    the    former  construction, 
there  are  only  small  pillars  of  about  4  or 
5  feet  square  at  the  utmost,  which  may 
be  placed  at  considerable  intervals  apart, 
•nd  from  which  the  groined  arches  spring 
in  contrary  directions.    This  couhtruction 
bas,  however,  been  seldom  used,  being 
less  simple  and  weaker  than  the  former 
mode.      With    respect    to    the  roof  of 
Bttgazines  and  other  bomb-proofs,  which 
ue  not  covered  at  the  top  with  some 
feet  of  rubbish,  like  those  of  casemates, 
it  is  prudent  on  that  account  to  add  to 
tbe  thickness  of  masonry,  in  order  to 
make    them     equally     secure     against 
abells,  but  the  same  precautions  against 
top  are  unnecessary,  for  the  common 
lUtfiB  or   tiling,   &c.  used  in  dwelling- 
bonses  are  quite  sufficient,  provided  that 
^  ridges  and  gutters  are  leaded.   Much 
depends  upon  the  pitch  of  the  roof,  which 
OQght  to  be  rather  steep  than  otherwise." 
Powder  magazines  built  for  the  storage 
*Ad  preservation   of  powder  in   time  of 
peace  should  be  kept  separate  from  each 
otber  and  surrounded  by  high  mounds 
of  earth  ;  they  should  each  be  capable  of 
bolding  4000  or  5000  barrels,  or  even  more. 
Gunpowder  is  stored  in  barrels  which 
*xe  placed  in  racks,   or  bays   in   some 
magazines ;  in   others,  the    barrels    are 
piled    pyramidally  from   the   floor    up- 
Vards    without    any    support.     In    all 
povder    magazines    one    of    the    racks 
■bould    be   left  empty  for  the  sake    of 
lifting  the  powder,  or  the  barrels  may 
be  rolled    in   their   own  compartments, 
vbich  would  answer  the  purpose.  During 
the  dry  season  in  India,  magazines  may 
be  opened  daily  to  air,  if  necessary,  but 


during  the  rains  they  should  be  ke])t 
closed,  until  a  break  in  the  weather 
takes  place,  when  advantage  should  be 
taken  of  a  dry  day  to  open  them. 

The  following  memoranda  respectincr 
the  ventilation  of  powder  magazines  is 
herewith  appended,  being  the  instruc- 
tions issued  by  the  War  Office  for  the 
guidance  of  officers  in  charge  of  maga- 
zines : — 

*^  1.  The  dampness  complained  of  in 
buildings  will  frequently  be  found  to 
arise  from  condensation  of  the  watery 
vapour  of  the  air  which  enters  the  build- 
ing. Buildings  with  thick  walls  and 
vaulted  roofs,  and  especially  those 
covered  with  earth,  are  particularly 
liable  to  dampness  from  this  cause. 

"  2.  Air  always  contains  some  pro- 
portion of  watery  vapour.  When  the 
proportion  is  small,  the  air  is  said  to  be 
dry,  and  when  large,  the  air  is  said  to 
be  damp ;  when  the  proportion  is  the 
greatest  that  can  be  diffused  through  air 
at  a  given  temperature,  the  air  is  said  to 
be  saturated  at  that  temperature. 

"  3.  The  proportion  of  watery  vapour 
which  saturated  air  contains  varies  with 
the  temperature,  being  greater  for  high 
than  for  low  temperatures.  Air  con- 
taining a  particular  proportion  of  mois- 
ture is  rendered  less  capable  of  depositing 
moisture  by  its  temperature  being  raised, 
and  the  reverse  when  it  is  lowered. 

"  4.  Air  may  be  brought  to  a  state  of 
saturation  by  reducing  its  temperature. 
If  the  air  contain  but  little  moisture,  the 
reduction  of  temperature  must  be  con- 
siderable ;  but ,  if  it  contain  much,  a 
slight  reduction  will  bring  it  to  a  state 
of  saturation. 

"  5.  If  air  be  cooled  below  the  degree 
of  temperature  at  which  it  will  be  in  a 
state  of  saturation,  a  portion  of  the 
watery  vapour  contained  therein  will  be 
deposited  on  any  cold  substance  with 
which  it  may  come  in  contact.  The  de- 
gree of  temperature  at  which  air  will 
thus  begin  to  deposit  moisture  is  called 
its  dew-point. 

"  6.  When  warm  air  enters  a  compara- 
tively cold  building,  the  temperature  of 
the  air  is  reduced  by  coming  in  contact 
with  the  interior  walls  and  otK«t  <^W 
surfaces ;  and  \£  its  tfeTik^ct«A.\«^  \i^  V)ci\v"^ 
reduced  below  tYie  devs-povat^  coi!AfeTis».- 
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tion  will  take  place.  In  the  latter  case 
it  is  obvious  that  the  admission  of  fresh 
air  will  not  tend  to  dry  a  building,  but 
to  render  it  damp. 

**'  7.  If  a  magazine  40  feet  bv  24  feet 
by  12  feet,  the  temperature  of  whose  in- 
ternal walls,  &c.  is  45%  were  to  be  filled 
with  saturated  air  having  a  temperature 
of  50*^,  and  the  magazine  were  then 
closed,  nearly  a  pint  of  moisture  would 
be  deposited  during  the  cooling  of  the 
fresh  air  to  the  temperature  of  the  walls. 
The  pint  of  moisture  would  result  from 
the  quantity  of  air  sufficient  merely  to 
fill  the  magazine ;  but  if  the  ventilators 
were  open,  the  air  might  be  renewed 
many  times  in  the  course  of  a  day,  and 
very  much  more  than  a  pint  of  moisture 
be  deposited. 

^^8.  Air  entering  a  building  whose 
temperature  is  higher  than  its  own 
becomes  capable  of  absorbing  moisture 
from  damp  surfaces. 

"  9.  The  efficiency  of  the  ventilation  of 
a  magaisine  will  depend  upon  the  degree 
of  dryness  which  the  fresh  air  admitted 
into  it  possesses,  and  the  rapidity  of  the 
current  of  dry  air  passing  through  the 
building. 

"  10.  The  dryness  of  air  is  indicated  by 
the  number  of  degrees  by  which  its  tem- 
l)erature  exceeds  its  dew-point. 

"  11.  The  ventilators  of  magazines 
should,  in  all  cases,  be  constructed  so  as 
to  exclude  or  admit  the  external  air  at 
discretion,  and  the  instructions  for  their 
use  should  be  framed  with  a  view  to  the 
exclusion  of  the  external  air  when  the 
temperature  of  its  devc-point  is  n^jve  that 
of  the  interior  of  the  huUding^  and  the  ad- 
mission of  the  air  when  its  dew-point  is 
below  the  temperature  of  the  interior  of 
the  building, 

"  12.  For  the  foregoing  reasons,  the 
common  practice  by  which,  under  art. 
491,  *Oi*dnance  Regulations,'  1855, 
magazines  are  open  for  purpose  of  venti- 
lation on  *  every  fine  day,'  is  considerably 
modified. 

"  13.  The  interior  of  a  bombproof 
magazine  with  thick  walls  and  a  vaulted 
roof  is  commonly  colder  than  the  out- 
side air  in  Isummer  and  warmer  in  win- 
ter. Winter  is  therefore  the  more 
/'irourable  season  for  ventilation ;  but  in 
the  climate  of  England  the  exceptions  lo 


this  rule  are  numerous,  owing  to  the 
prevalence  during  winter  of  warm  damp 
winds  from  the  south  and  west,  aaii 
during  summer  of  cold  dry  winds  f^ 
the  north  and  east. 

^'  14.  Whenever,  notwithstanding  i 
careful  attention  to  ventilation,  maga- 
zines are  found  to  be  damp,  their  cear 
dition  may  be  improved  by  the  we  of 
quick-lime,  which  has  the  property  ti 
absorbing  from  the  air  about  one-third  itf 
its  own  weight  of  water. 

''15.  The  proper  time  for  using  lime  ii 
when  the  condition  of  the  magaziM 
would  not  be  improved  by  ventilatioB, 
and  when,  consequently,  the  ventilaton 
are  closed.  .  Lime  would  be  of  very  little 
service  while  a  rapid  current  of  air  wai 
passing  through  the  building. 

"  16.  Lime  will  be  used  during  the 
seasons  of  the  year  least  favourable  for 
ventilation  in  all  magazines  that  show 
signs  of  dampness. 

''17.  The  lime  should  be  fresh  trm 
the  kiln,  broken  into  lumps  not  larger 
than  about  the  size  of  a  pigeon's  e^,  imd 
exposed  to  the  air  of  the  interior  of  the 
magazine  in  shallow  vessels.  It  shooM 
be  kept  in  air-tight  casks  until  spread 
out  for  use." 

Powder  Mills,  vide  Mills,  Powder, 

Powers,  Xeohanieal,  vide  Mechanical 
Powers. 

Ponaolana — ^A  volcanic  sand  brought 
from  Italy;  it  forms  a  cement  whidi 
hardens  under  water,  and  thus  makea 
the  best  mortar  for  the  piers  of  bridges. 
In  India  a  mortar  is  made  having  simiiar 
properties,  and  called  soorky  (g.  v.). 

Praetioe^Habit ;  dexterity ;  f^oeit 
use;  the  carrying  out  what  theory  teaches. 
In  the  instruction  given  to  officers  sad 
soldiers  in  the  use  of  their  arms,  the  tem 
practice  is  familiarly  known  under  the 
name  of  musketry,  gun,  and  mortar  pra^ 
tice.  The  name  is  also  given  to  such 
practice  as  the  autunm  manaenvres  afiord, 
fitting  the  soldier  for  actual  warfare. 

For  the  course  of  practice  carried  oe 
with  small-arms,  vide  Musketry ;  and  ftr 
that  of  artillery,  vide  Shoeburyness. 

Preoedence— The  relative  rank  of  man 

and  women  in  society ;  strictly,  it  messs 

the  order,  as  shown  in  Brande  and  Cox's 

'  Dictionary,'  in  which  they  follow  OM 

^MiotVi^x  \Ti.  &  state  procession,  which  it  b 
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r  the  office  of  herald's  duty  to 
in  and  preserve. 

precedence  of  the  officers  of  the 
allows  that  of  the  nary,  according 
'  comparative  rank  and  length  of 

following  is  the  order  of  prece- 
f  the  several  regiments  and  corps 
Majesty's  service,  viz. : — 
rhe  regiments  of  life  guards,  and 
al  regiment  of  horse  guards, 
rhe  royal  horse  artillery  ;  but  on 
with  their  guns,  this  corps  will 
e  right,  and  march  at  the  head  of 
isehold  cavalry. 

rhe  regiments  of  cavalry  of  the 
cording  to  their  number  and  order 
idence. 

Phe  royal  regiment  of  artillery, 
rhe  corps  of  royal  engineers. 
Phe  regiments  of  foot  guards, 
rhe  regiments  of  infantry  of  the 
»rding  to  their  number  and  order 
edence. 

rhe  departmental  corps, 
royal  marines,  when  acting  with 
opR  of  the  line,  take  rank  next  to 
;h  regiment, 
rifle  brigade  ranks  next  to  the  93rd 

Qt. 

militia  regiments  have  precedence 
those  of  the  line,  according  to 
respective  numbers  as  fixed  by 
Then  regiments  of  British  and 
lilitia  of  the  same  arm  are  serving 
ir,  the  militia  of  that  part  of  the 

Kingdom  in  which  the  regiments 
.  the  time  be  quartered  has  pre- 
i  over  other  militia,  but  regiments 
llery  militia  always  have  prece- 
>ver  the  infantry  militia. 
arade,  for  purposes  of  manoeuvring, 
are  to  be  distributed  and  drawn 

the  mode  which  the  general  or 
fficer  commanding  may  judge  most 
lent,  and  best  adapted  to  the  pur- 
of  the  service.  Rifle  battalions 
be  formed  up  on  a  flank. 
ipitation — In  chemistry,  is  most 
itly  employed  for  the  separation 
wtances  from  each  other.  This 
ion  consists  in  the  conversion  of 
utitoent  part  of  a  liquid  into  a 
mn,  when  it  may  be  separated  by 
Bical  means ;  this  may  be  effected 
Aging  either  the  chemical  nature 


of  the  constituent  to  be  separated  or 
that  of  the  liquid  in  which  this  con- 
stituent is  dissolved. 

Preoifioil — Exactness ;  accuracy ;  scru- 
pulous observance  of  certain  given  rules. 
In  military  phraseology,  this  term  is  often 
employed  when  remarking  on  the  diill 
or  marching  of  a  regiment.  The  term 
is  also  applied  to  rifled  arms  under  the 
name  of  arms  of  precision  (q.  ©.). 

PreeiaioB,  ICeasnre  atf  vide  Measure  of 
Precision. 

Preliminary  —  Introductory  ;  that 
which  precedes  the  principal  course  of 
business,  and  in  military  language  is 
applied  generally  to  drill. 

As  a  substantive,  the  term  preliminarily 
in  its  plural  sense,  signifies  an  introductory 
measure,  such  as  the  preliminctries  ofpeacf. 

Premature  Ezploeions  of  CQudl,  vide 
Lacquer,  Black  Lead. 

Preponderance — In  artillery,  the  ex- 
cess of  weight  of  a  gun  in  rear  of  the 
trunnions.  As  applied  to  modern  guns, 
it  is  the  pressure  which  the  breech  por- 
tion of  the  gun,  when  horizontal,  exerts 
on  the  elevating  arrangement.  A  certain 
amount  of  ^*  preponderance  "  is  necessary 
in  all  guns,  in  order  that  they  may  rest 
steadily  on  their  carriages,  but  it  is  de- 
sirable that  it  should  be  as  small  as  pos- 
sible, to  enable  heavy  guns  to  be  elevated 
or  depressed  without  difficulty.  The  pre- 
ponderance varies  in  different  guns  in  the 
service,  in  smooth-bore  guns  between 
\  and  X  of  the  total  weight  of  the  piece. 
In  M.L.R.  guns  of  the  heavier  natures, 
such  as  the  9-inch,  8-inch,  and  7-inch, 
the  preponderance  is  between  5  and  6 
cwt. ;  in  guns  of  18  tons  and  upwards, 
it  should  not  exceed  3  cwt. 

Preservation  of  Iron  Ordnance— The 
act  of  preserving  iron  ordnance  from  rust 
or  corrosion.    Great  attention  should  be 
paid  to  this  duty.      With  smooth-bore 
ordnance,  the  flrst  step  to  be  taken  is  to 
clear  the  bore  and  exterior  surface  from 
rust  and  dirt ;  the  inside  is  cleansed  with 
circular  spring  scrapers,  flxed  on  the  end 
of  a  long  shaft ;  they  are  made  to  press 
on  the  sides  of  the  cylinder,  and  by  being 
drawn  backwards  and  forwards  will  re- 
store a  regular  smooth  surface;  the  end< 
of  the  bore  is  also    scraped  with  atA^V 
for  that  purpose.    T\i%  ^e^\.  Vik  o'^^i^ 
by  turning  a  square  sl^Y  xVoivt  V!tiX^^^ 
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it,  until  it  is  clear.  The  bore  is  then 
brushed  out  with  a  hard  round  brush, 
and  then  with  a  turk's-head  brush,  so 
that  DO  residue  is  left.  This  done,  a 
coat  of  lacquer  is  to  be  laid  on ;  and  when 
dry,  a  second  is  added,  which  is  performed 
by  a  common  paint  brush  fixed  vei*tically 
on  the  end  of  a  staff  long  enough  to  reach 
down  the  bore ;  the  bottom  of  the  bore  is 
lacquered  by  a  brush  attached  honzon- 
tally  to  the  end  of  the  staff.  The  outside 
of  the  piece  is  to  be  well  scraped  with  a  tole- 
rably sharp  steel  tool ;  about  the  mould- 
ings where  former  coatings  have  collected, 
and  where  the  rust  will  not  give  way,  it 
should  be  slightly  hammered,  so  as  t^o 
loosen  it.  The  pieces  should  not  be  re- 
moved until  the  paint  is  quite  dry.  The 
painter  should  mark  the  date,  to  show 
how  long  the  lacquering  lasts. 

Where  anti-corrosion  paint  was  for- 
merly used  for  lacquenng  the  exterior 
and  bores  of  guns,  FtUford's  magnetic 
paint  (7.  ».)  is  now  used. 

In  the  preservation  of  riiled  ordnance, 
the  following  is  directed  for  their  care. 
The  bores  of  guns  to  be  lacquered ;  20- 
pr.  B.  L.  guns  and  upwards  are  painted  on 
the  exterior  with  one  coat  of  Pulford's 
magnetic  paint,  but  all  other  wrought- 
iron  Held  guns  are  bronzed  only. 

The  exposed  gun-metal  portions  are 
''  bronzed,"  the  steel  parts  are  "  blued." 

Press,  Hydraulic,  vide  Hydraulic  Press. 

Press-oake,  vide  Cake,  Press. 

Pressure  Oange,  vide  Gauge,  Pressure. 

Pressure  of  Atmosphere,  vide  Atmo- 
sphere, Pressure  of. 

Preventor  Bopes — Ropes  used  in  the 
artillery  service  to  cheek  any  motion 
which  is  liable  to  become  too  rapid, 
huch,  for  instance,  as  the  recoil  of  a  gun. 

Primers — In  the  artillery  service,  are 
tubes  of  leather  paper  2}  inches  long, driv- 
en with  mealed  powder,  and  pierced  like 
a  friction-tube ;  they  are  used,  when  re- 
quired, with  the  40-pr.  and  7-inch  B.L.R. 
guns,  and  are  placed  in  the  horizontal  part 
of  the  vent  piece  before  it  is  placed  in  the 
^un,  to  communicate  the  flame  from  the 
friction  tube  to  the  cartridge.  The  length 
and  form  of  the  vent  holes  in  these  guns 
are  such  that  the  friction  tube  alone  will 
not  always  readily  ignite  the  cartridge. 
]t  is  stated,  however,  that  it  is  very 
aeldom  oecessarv  to  use  them. 


A  primer  is  issued  with  Boxer's  Shnpoel 
shell  for  rifled  guns.  It  is  used  for  tlie 
purpose  of  securing  the  bursting  charge, 
and  to  give  greater  regularity  to  tbi 
bursting  of  the  shell. 

Prindug  of  a  Onn — ^The  powder  pound 
into  the  vent  of  a  gun,  with  the  TJav 
of  its  communicating  with  the  cart- 
ridge. This  mode  of  priming  was  thi 
usual  method  before  the  introductimi  of 
friction  tubes,  and  when  the  primii^ 
ignited  by  means  of  a  portflre. 

In  the  preparation  of  fuzes, 
&c.  a  priming  is  used  to  assist  in  ignitiif 
them.  For  M.LR.  fleld  guns,  gnn-cottcs 
priming  has  been  introduced  for  use  witii 
shells  when  firing  at  high  angles  witk 
small  charges,  as  the  quick-match  cfta 
fails  to  ignite  the  shell. 

Principals  —  The  sloping  beams  of  ». 
roof.     (  Vide  Tie-beam.) 

Pripole,  or  Prypole — ^The  front  legif 
agyn. 

Prism — In  mathematics,  a  solid  whon 
bases  or  ends  are  parallel  plane  figvni» 
and  whose  sides  are  parallelograms. 

In  artillery,  a  rectangular  block  bt- 
velled  on  either  side  of  the  upper  surfiMi 
it  is  used  for  raising  a  gun  out  of  the 
trunnion  holes  when  a  short  skid  cano^ 
be  got  under  it. 

Prismatic  Compasf — A  surveying  is- 
strument,  by  means  of  which  horiio&tti 
angles  can  be  observed  with  grMt  x** 
pidity,  and,  when  used  with  a  tripod 
stand,  with  a  considerable  degree  d 
accuracy.  It  is  a  very  valuable  iDrtm* 
ment  to  the  military  surveyor,  wfc» 
can  make  his  observations  with  it,  whil* 
holding  it  in  his  hand,  with  sU  tbi 
accuracy  necessary  for  a  military  ikfltch. 

Prismatic  Powder — Powder  foxai' 
into  discs  and  perforated. 

Prisoners  of  War — Soldiers  cspton' 
from  the   enemy,  or  such  who,  durisl 
military    operations,   have    surrendw 
themselves,    finding    that    any  Airtktf 
opposition  is  useless.     Civilisation  has  10 
far  changed  all  the  extreme  measaxss  of 
warfare  that  pains  and  penalties  are  a^ 
dom  exercised  towai'ds  those  whom  mis* 
fortune  has  placed  in  an  adverse  positiM. 
In  fact,  the  sympathy  of  the  conqutnn 
is    such  that  kindness  is  the  prevailiag 
feature   towards  prisoners  of  war,  sad 
\VLum«Aiv\.'3  \)v\&  that  it  should  be  so,  sssiag 
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with  what  brave  adrersaries  armies  have 
o  deal. 

Pziaoos,  miitaiy — Places  of  confine- 

iMmt  for  soldiers  ondergoing  long  sentences 

vj  courts-martial.    There  are  altogether 

liz  militarj  prisons  in  Great  Britain  and 

Irelaiid — at  Gosport,  Millbank,  Greenlaw, 

Corky  Dublin,  and  Limerick.      There  are 

bfliides,  in  varions  parts  of  our  colonies,-8ix 

QthflT  similar  establishments — at  Barba- 

does,  Gibraltar,  Halifax,  Malta,  and  the 

Vuuitius.     In  India  there  are  also  mili- 

tVT  prisoDR  in  the  different  presidencies. 

.RIVAte — A  term  used  in  the  British 

itSuLtrj  to  express  a  soldier  in  the  ranks. 

i  eorporal,  though  numbered  among  the 

nik   and  tile,  does  not  come  under  the 

denomination  of  private. 

PdM  Agontt-~-Olficer8  belonging  to  an 
iimj  in  the  field,  who  are  chosen  after  a 
oimpaign  to  collect  all  property  belong- 
^  to  the  enemy  which  has  fallen  into 
tke  hands  of  the  victors.  If  the  prize 
poperty  be  considerable,  it  is  a  lucrative 
^tion,  as  a  certain  percentage  on  what 
k  collected  is  granted  to  the  prize  agents. 
{Vids  Prize  Money.) 

fdwb  Xoney — Is  the  value  of  the 
poperty  captured  from  the  enemy  after 
iti  realisation  by  sale.  To  carry  out  the 
mles  having  reference  to  prize  property, 


prize  agents  are  appomted,  selected  by 
the  army,  to  collect  ail  property  which 
has  been  captured  in  each  of  the  towns 
and  fortresses  through  which  the  con- 
quering army  has  passed.  No  oppression 
is  permitted  in  the  matter ;  all  that  is 
demanded  is  that  what,  by  the  rules  of 
war,  fails  to  the  possession  of  the  captors 
be  given  up.  Such  property  is  sold,  and 
finally  divided  among  the  army. 

Probable  Bectanglet — This  term  has 
reference  to  the  method  of  comparing 
the  shooting  of  different  guns,  as  propo<«ed 
by  Captain  A.. Noble,  F.R.S.,  late  R.A. 
The  calculations  involved  will  be  found 
in  vol.  viii.  No.  7  of  the  *  Royal  Artillery 
Institution  Papers ;'  in  the  same  papers. 
Captain  W.  H.  Noble,  R.A.,  gives  the 
following  definition  of  the  term : — 

"  The  *  probable  rectangle  *  represents 
an  area  on  the  horizontal  plane,  within 
which  there  is  an  even  chance  of  any  one 
shot  falling;  that  is  to  say,  the  area 
would  probably  contain  half  the  number 
of  shots  fired.  The  smaller  the  rectangle, 
therefore,  the  greater  the  accuracy  of  the 
shooting.  The  length  of  the  probable 
rectangle  depends  upon  the  value  of  the 
*  mean  difference  of  range ; '  the  breadth 
upon  that  of  the  '  mean  reduced  deflec- 
tion/ or — 


^'Length 
*'Breadth 


sum  of  difforences  of  range  from  mean  range  .     . 
._ _ — . _ — J X  constant. 

one  less  than  the  number  of  shots 


sum  of  differences  of  deflection  from  mean  deflection 
one  less  than  the  number  of  shots 


X  constant. 


)> 


Infile — If  a  plane  pass  through  a  work 
Is  any  direction,  and  the  cut  made  be 
^^cal  and  perpendicular  to  the  face  of 
tte  work,  it  is  a  profile. 

hogress  Report — A  weekly  report  of 
tile  progress  of  a  regiment  or  detachment 
M  ^e  march,  accompanied  by  a  present 
ttatt;  it  is  sent  to  the  quartermaster- 
{Qeral  of  the  division  in  which  the  troops 
ttay  be,  and  to  the  quartermaster-general 
•fie  army.  These  reports  are  only  now 
iwoired  in  India. 

'  nvjeetiHes  —  Blocks  of  metal  of  dif- 
ftrent  shapes  and  sizes,  which,  when  in- 
tndoced  into  guns  and  small-arras,  can 
be  projected  by  means  of  a  charge  of 
gmpowder,  at  varying  distances,  for 
iJis  purpose  of   causing  destruction  in 


the  ranks  of  the  enemy  or  in  his  works 
of  defence. 

Projectiles  must  offer  two  particular 
conditions :  flrst,  they  should  be  of  ■  a 
weight  and  shape  capable  of  facilitating 
their  range  and  direction;  secondly,  if  a 
shell,  to  be  so  constructed  as  to  be  capable 
of  bursting  at  a  given  time  iu  one  or 
more  fragments.  For  small-arms,  they 
are  commonly  designated  bullets,  and  for 
guns,  shell,  shot  (round  or  elongated), 
canister  shot,  &c. 

Hound  or  spherical  projectiles  are  only 
used  with  smooth-bore  guns. 

Elongated  projectiles^  with  rifled  guns ; 
they  present  the  following  advan- 
tages : — 

(1)  The  head  may  Yia-vt  a"a^  &\ia."^,  twt- 
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cording  to  the  purpose   for  which   the 
projectile  is  required. 

(2)  The  capacity  of  the  projectile  for 
powder  or  bullets  is  increased. 

(3)  Percussion  fuzes  may  be  made  of  a 
more  simple  character,  as  it  is  only  neces- 
sary to  provide  for  action  in  one  direction. 

(4)  The  weight  of  the  various  projec- 
tiles fired  from  t&e  same  gun  may  be 
assimilated  by  varying  the  length. 

(5)  A  great  saving  of  powder  is  effected. 
(  Vide  Appendix  B.) 

Frolonge— A  four-stranded  rope,  up- 
wards of  1  inch  in  diameter,  and  72  feet 
in  length,  with  which  field  artilleiy  is 
provided,  to  enable  it  to  fire  while  re- 
treating, without  the  necessity  of  lim- 
bering and  unlimbering.  It  is  rarely  of 
any  value. 

Promotion — ^The  act  of  promoting.  In 
matters  appertaining  to  the  army,  the 
advancement  of  an  officer  or  soldier  to 
some  higher  rank  in  his  regiment,  or 
higher  place  in  a  department,  is  under- 
stood as  promotion.  Regimental  promo- 
tion among  officers  was,  up  to  within  a 
few  years,  carried  on  by  purchase  (q.  v.) 
in  the  cavalry  and  infantry,  but  pro- 
motion is  now  regulated  by  efficiency 
and  selection. 

The  rules  which  regulate  the  pro- 
motion of  officers  in  the  auxiliary  forces 
will  be  found  in  the  circular  of  May 
1874  for  that  body  of  men.  (Vide  Ap- 
pendix A.) 

Proof  (Latin,  probOy  I  try  or  test) — A 
test;  the  degree  of  strength  of  anything, 
whether  it  be  capable  of  bearing  what  is 
stated.  The  term,  in  military  matters,  is 
well  known  in  conjunction  with  the  mate- 
rial of  war,  such  as  the  proof  of  gun- 
powder (g.  v.),  ordnance,  &c. 

Proof  of  Ghmpowder — ^A  process  pur- 
sued in  testing  gunpowder  as  regards 
its  quality,  strength,  and  uniformity. 
The  quality  is  ascertained,  both  small 
and  large  grain,  by  its  general  ap- 
pearance, its  firmness,  glazing,  unifor- 
mity of  grain,  and  density ;  its  strength 
and  uniformity,  as  explained  further  on. 
The  weight  of  a  cubic  foot  of  govern- 
ment powder  varies  according  to  the 
nature  of  the  powder.  The  process 
of  flashing  is  also  resorted  to  for  test- 
ing the  cleanliness  and  intimate  mix- 
ture of  the  ingredients.    Willi  thift  ^ew. 


about  3  drachms  of  powder  are  |dseed 
on  a  glass  plate,  and  fired  with  a  led- 
hot  iron,  when,  if  the  powder  has  bMi 
properly  made,  no  residue  or  fbultHi 
should  be  let\.  In  addition  to  the  aboft 
proof,  the  hygrometric  test  is  a  verf 
necessary  one  to  be  taken  of  all  natum 
of  powder. 

The  usual  mode  adopted  to  test  tkt 
explosive  strength  or  pressure  of  no* 
powder  in  a  gun  is  thus  explained  >* 
**  An  8-inch  proof  gun  is  fitted  with  S 
screw  gauges,  or  'crushers,'  by  which 
the  pressure  of  the  exploding  cham  ii 
recorded  at  three  points  in  the  Son^ 
namely — in  the  axis  by  a  gauge  sertwel 
through  the  cascable  of  the  gun ;  \ij  s 
gauge,  screwed  into  the  side  of  the  gn 
at  7f  inches  from  the  end  of  the  bm; 
and  by  a  gauge  screwed  into  the  sids  of 
the  gun  at  15}  inches  from  the  end  of 
the  bore.  The  velocity  of  the  shot,  or 
cylinder,  is  measured  by  two  Nsves- 
Leurs'  or  Bouleng^'s  chronoscopes.  For 
this  purpose  four  wire  screens  an 
arranged  in  front  of  the  gun  at  tki 
respective  distances  from  the  musili 
of  90  feet,  100  feet,  210  feet,  and  iSO 
feet.  Nos.  1  and  3  screws  belong  to 
No.  1  instrument,  Nos.  2  and  4  scnwi 
to  No.  2  instrument.  The  velocity  of 
each  projectile  is,  therefore,  regiitend 
at  two  points  in  front  of  the  gii| 
namely,  at  150  feet  and  160  feet,  by 
two  independent  instruments.*  TUi 
affords  a  complete  check  on  the  metkol 
of  recording  the  velocity.  The  '  cmshor' 
gauge,  or  instrument  for  measnriBg  tkt 
pressure  caused  by  the  explosion  of  tltf 
charge,  consists  of  a  screw-plng  of  stsdt 
provided  with  a  movable  blue  which 
admits  of  the  insertion  of  a  small  copper 
cylinder,  \  inch  in  length,  into  s 
chamber.  One  end  of  this  copper  e^ 
Under  rests  on  an  anvil,  while  the  ether 
is  acted  upon  by  a  movable  piston.  Thi 
copper  cylinder  is  centred  in  the  chamhtf 
by  a  small  circular  watch  spring. 

*'  The  action  of  the  apparatoa  ii  ai 
follows.  Upon  the  explosion  of  thi 
charge,  the  gas,  acting  on  the  area  of 

*  The  instniment  records  ttie  tUne  tfeepii; 
Jectlle  takes  to  pass  otw  the 


between  the  two  screois ;  the  obserred  nholgi 
therefore,  is  at  a  point  mhtwaj  bilwesi  M 
ncraesna.  « 
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he  piston,  one  end  of  which  is  almost 
luih  with    the    interior  of   the    bore, 
rrashes  the  copper  cylinder  against  the 
lailL  The  amoant  of  compression  which 
the  copper  thereby  snstains  becomes  an 
faidication  of  the  pressure.     The  area  of 
the  topper  cylinders  used  for  proof  of 
fupowder  is  ^  square  inch,  while  the 
VM  of  the  piston  is  }  square  inch.     To 
ftrm  a  table  of  pressures,  a  series  of  ex- 
pciments    has   been  carried    but   in   a 
tMting  machine,  so  as  to  determine  the 
ptwmre  required  to  produce  a  definite 
aBoaat    of  compression  in  copper  cy- 
.  bders  corresponding  to   those  used  in 
'  tki  instnfinent.     The  tabulated  results 
fcniih  a  means  of  comparison  whereby 
fti  unount  of  compression  produced  in 
As  'crusher'  becomes  a  direct  indica- 
tion of  the  pressure  at  that  part  of  the 
kre  where  the  plug  is  inserted.     The 
iiteresting  experiments   carried   out  by 
ilie  committee  on  explosives  have  shown 
tkat  the    pressure    indicated    by    each 
'enuher   gauge '    is,  practically  speak- 
ing a  true  measure  of  the  strain  on  the 
gu  at  that  point. 

The  modus  operandi  of  conducting  an 
iBdiridual  experiment  in  connection  with 
As  proof  of  gunpowder  is  as  follows. 
Dm  electric  batteries  and  wire  screens 
ftr  use  with  the  chronoscopes  having 
Wb  duly  prepared,  and  the  operator 
kniag  satisfied  himself  that  the  in- 
Mnmoita  are  in  thorough  working 
niir,  the  command  is  given  to  **  load." 
Upon  this  the  men  at  the  gun  insert  a 
ttttridge  of  35  lbs.  weight  and  19  inches 
higth  into  the  bore,  and  ram  it  home 
Util  a  stopper  on  the  stave  of  the 
RBimer  comes  in  contact  with  the  face 
if  the  muzzle.  The  cylinder,  flat  at 
Wth  ends,  is  then  inserted  and  rammed 
koue  in  a  similar  manner.  This  pro- 
Mding  ensures  uniformity,  as,  owing 
ti  the  stops  on  the  rammer  staves,  each 
ibrge  occupies  the  same  space  in  the 
kie.  The  'crusher'  plugs  are  then 
:  icnwed  into  their  respective  holes,  the 
copper  cylinders  having  previously  been 
ittcd  into  the  chamber  in  the  extremity 
•f  the  plug.  All  is  now  ready.  The 
Iptrator  adjusts  the  chronoscopes,  and 
ijhrw  the  signal  to  fire.     The  projectile 

rMi  through  the  wire  screens  before 
buries  itself   in  the  earth    butt  at 


which  it  is  directed.  The  operator  notes 
the  readings  of  the  instruments.  The 
'  crusher  *  plugs  are  withdrawn,  and 
the  little  copper  cylinders  removed, 
stamped  with  the  experimental  number 
of  the  series,  and  measured  in  a  callipers 
or  micrometer  gauge.  A  reduction  in 
the  length  of  the  copper  cylinder  of  -^ 
inch  indicates  a  pressure  of  12  tons  on 
the  square  inch ;  of  one-tenth  and  a 
half,  of  sixteen  tons ;  of  •^,  of  21  tons ; 
of  ^,  of  36  tons,  &c  Thus  the 
operator,  in  each  round,  records  two 
velocities,  which  ought  to  be  almost 
equal,  and  pressures  at  three  points 
in  the  bore.  Let  us  assume  that  the 
pressures  at  the  three  points  are  re- 
spectively 17*6  tons,  17*9  tons,  and  16*3 
tons,  and  that  the  observed  velocities 
per  second  are  1430  and  1426  feet  at  the 
respective  distances  of  150  feet  and  160 
feet  from  the  muzzle.  As  a  fiat-headed 
cylinder  of  180  lbs.  weight  and  8  inches 
in  diameter,  travelling  at  1400  feet  a 
second,  would,  owing  to  the  resistance 
of  the  air,  lose  about  15  feet  velocity  in 
passing  over  150  feet  of  space,  the  mean 
velocity  at  the  muzzle  will  be  1443  feet. 
This  batch  of  powder,  therefore,  would 
have  passed  proof  within  the  terms  of 
the  specification.  Had,  however,  the 
pressure  recorded  at  any  one  point  ex- 
ceeded twenty  tons,  or  the  observed 
velocities  been  less  than  about  1405  feet, 
or  greater  than  about  1465  feet,  the 
powder  would  be  rejected." 

The  instrument  invented  by  Le  Bou- 
leng^,  for  proving  powder,  has  now  nearly 
superseded  that  of  Navez-Leurs,  both  in 
India  and  in  England. 

A  very  valuable  paper  on  "  Fired 
Gunpowder,"  by  Captain  A.  Noble  (late 
R.A.),  F.R.S.,  and  Professor  Abel,  F.R.S., 
will  be  found  in  the  *  Philosophical 
Transactions  of  the  Royal  Society '  for  the 
year  1875,  in  which  is  given  the  result  of 
certain  experiments  fo/  ascertaining  the 
different  phenomena  of  fired  gunpowder 
within  the  bore  of  a  gun,  a  subject  until 
very  lately  veiled  in  obscurity  for  want 
of  suitable  instruments  and  data  on 
which  to  carry  out  the  experiments. 
The  different  chronographs  which  have 
been  invented  give  us  the  measuxe^  oil 
velocity  of  a  pT03ecti\e  at  \.\i«  xEraii.^^  q1 
a  gun  and  during  its  {^\^t,  ^^m^X*  ^« 
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velocity  of  a  shot  within  the  bore  from 
its  first  movement,  along  certain  fixed 
points,  until  it  leaves  the  gun,  has  been 
left  to  Captain  Noble  to  discover  with  his 
beautiful  chronoscope,  which  is  able  to 
record  the  millionth  part  of  a  second. 
This  instrument,  in  conjunction  with  the 
'*  crusher  gauge,"  enables  us  to  ascertain 
all  the  phenomena  attending  the  com- 
bustion of  gunpowder,  such  as  its  tension 
or  pressure — its  rapidity  of  ignition — the 
time  occupied  in  burning  different  natures 
of  gunpowder,  &c.  The  subject  is  so  in- 
teresting that  it  cannot  fail  to  attract 
the  attention  of  all  scientific  men  and 
that  of  the  practical  artillerist. 

The  length  of  the  memoir  prevents,  in 
a  work  of  this  sort,  a  longer  allusion  to 
the  results  of  the  experiments  than  is 
now  given. 

Proof  of  Ordnanee — The  test  ordnance 
is  put  to  after  being  manufactured.  The 
proof  of  rifled  guns  is  carried  out  as 
follows,  as  deseribed  in  Captain  Stoney's 
paper  "  On  the  Construction  of  our  Heavy 
Guns";— 

*^  Gutta-percha  impressions  are  taken 
of  the  whole  length  of  the  bore  in  the 
four  quarters.  The  gun  is  then  proved 
with  two  rounds — the  projectile  being 
equal  in  weight  to  the  service  one, 
but  flat-headed  for  7-inch  guns  and 
upwards,  in  order  that  it  may  penetrate 
as  little  as  possible  into  the  butt,  and 
the  charge  being  1^  the  weight  of  the 
battering  or  highest  charge  used  in  the 
service.  The  gun  is  fired  in  the  open 
by  means  of  an  '  Abelic '  electric  tube 
connected  with  a  magneto-electric  battery 
in  a  bomb-proof  shed.  After  proof,  water 
is  force-pumped  into  the  bore,  with  the 
pressure  of  120  lbs.  to  the  square  inch. 
This  was  instituted  for  guns  with  wrought- 
iron  barrels  to  ascertain  that  the  breech 
was  perfectly  closed,  and  is  still  continued 
in  the  case  of  solid-ended  steel  barrels,  to 
make  sure  that  the  end  has  not  been  split 
in  proof.  After  this  the  gun  is  cleaned, 
and  gutta-percha  impressions  of  the  bore 
being  taken  as  before,  the  two  sets  of 
impressions  are  compared  to  ascertain 
that  no  flaw  of  a  serious  character  has 
been  developed  by  proof.  If  any  defect 
appears  of  which  there  is  even  the 
slightest  doubt,  the  gun  is  subjected  to 
i?ve  more  rounds  with  seTvicd  cViai^^S) 


and  if  after  that  the  flaw  does  not  appear 
to  have  increased,  the  gun  is  passed." 

For  the  future,  the  proof  of  guns  firiif 
pebble  powder  is  to  consist  of  one  roiuid 
with  battering  charge,  and  two  witk 
proof  charges,  all  three  with  senriM 
weight  of  shot. 

ProBOCUtor — On  a  court-martial,  tiM 
person  who  originates  the  charge,  tk 
prisoner's  commanding  officer,  or  a  ftdT 
officer,  may  be  ordered  to  perform  tk 
duty ;  in  inferior  courts  the  adjutant  d 
the  prisoner's  regiment  is  usually  tki 
prosecutor ;  in  all  cases  the  official  pio* 
secutor  must  be  subject  to  military  tew. 
If  an  officer  is  to  be  called  as'a  wttii«i» 
he  ought  not  to  be  detailed,  if  pombl% 
to  act  as  prosecutor.  In  former  daji 
it  would  appear  that  the  major  of  t 
regiment  discharged  the  duty  of  pi9- 
secutor. 

Protection — ^The  act  of  proteeiiifi 
defending,  or  covering. 

This  term  is  applied  in  a  general  Mm 
in  the  case  of  natural  or  artifidal  defSoMS 
thrown  up  for  the  covering  of  a  body  af 
troops,  or  the  defence  of  a  weak  pontiN 
for  their  protection  against  the  eiMai|^ 
fire. 

Protection  is  aflbrded  to  the  BMBii 
the  field  by  any  hasty  earthworks  thnvi 
up  for  that  purpose,  such  aa  ahdlv 
trenches,  pits,  &c. ;  in  forts,  by  tentm 
placed  in  front  of  the  embrasures  caM 
mantlets  (q,  v.) ;  in  siege  operstioM^  M 
the  formation  of  a  sap,  &c,  by  £ueiM% 
gabions,  &c. 

In  skirmishing,  men  are  taught  (i 
make  use,  as  a  means  of  protectiMtif 
every  tree,  ridge,  ditch,  hedge,  in  fact  lif 
available  cover. 

Protractor — In  surveying,  an  intn* 
meut  for  laying  down  on  paper  the  ttllM 
taken  in  the  field. 

Protractor)  8emi-ciroiilar— An  ioiti** 
ment  used  for  measuring  the  indinttkl 
of  the  vent  of  a  piece  of  ordnance. 

ProvisioiiB—The  term  provukmi,  ii  • 
general  sense,  includes  all  articles  |i** 
vided  for  the  daily  wants  of  the  Mwitf 
and  the  cattle  of  an  army ;  known  ^ 
under  the  name  of  rations  (g.  v.).  Pl^ 
visions  vary  in  quantity  and  quality  ^ 
pending  on  circumstances. 

Provost  Manihal  —  A  Ametieii^ 
^\«%t.«d    with   powers  of   a  apedal  im 
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ztraordinary  nature,  the  oSspring  of 
he  exigencies  of  armies  in  the  field.  The 
Articles  of  War  lay  down  the  duties 
>f  proTOst-marshals  in  the  following 
ierms:— - 

*'For  the    prompt    and    instant    re- 
pravion  of  all  irregularities  and  crimes 
■broad    which    may   be   committed    by 
troops  in   the   field   and  on  the  line  of 
•arch,   provost-marshals    shall    be   ap- 
Minted  by  us,  or  by  our  commander  of  the 
WroM,  or  general  commanding,  and  their 
powers  shall  be  regulated  according  to 
tin  established  usages  of  war  and  rules 
•f  car   service,   being    limited    to    the 
Bonithment  of  offendei's  whom  they  may 
«teet  in  the  actual  commission  of  any 
crime; — the    general    commanding   our 
fcrces  in  the  field  will  cause  th^m  to 
oerdse  the  powers  entrusted  to  them  in 
-och  manner   and   under   such   circum- 
itanoes  as  he  may  consider  best  calcu- 
Itted  to  prevent  and  instantly  to  repress 
otmes  injurious  to  the  discipline  of  our 
<nny   and    the    public    service ; — their 
iatiei  are  to  take   charge  of  prisoners 
confined  for  offences  of  a  general  descrip- 
tion;— to     preserve     good     order    and 
dbdple; — to  prevent  breaches  of  both, 
%f  soldiers  and  followers  of  the  army, 
Nd  to  punish  on  the  spot,  or  the  same 
it^t  those  whom  they  may  find  in  the 
HDodiate  act  of  committing  breaches  of 
|Nd  order    and    military  discipline ; — 
(nvided  that  the  punishment  be  limited 
to  the  necessity  of  the  case,  and  shall 
leeord  with  the  orders  which  the  provost 
■ly  firom  time  to  time  receive  from  our 
OMunander  of  the   forces  in  the    field, 
lid  that  whatever  may  be  the  crime,  the 
povoBt-marshal  or  his  assistants    shall 
we  the  offender   commit    the    act    for 
vldch    summary    punishment    may    be 
bflicted,  or  if  the  provost-marshal  or  his 
Mristants   should   not   see   the    offender 
•etially   commit  the   crime,   but    that 
efficient  proof  can  be  established  of  the 
.  tinder's  guilt,  a  report  shall  be  made 
'  to  the  commander  of  our  army  in  the 
,  ^Al,  who  is  hereby  empowered  to  deal 
\  ViCh  the   case   as   he   may  deem   most 
'  Mdndve   to   the  maintenance  of  good 
'  trior  and  military  discipline/' 

lAmMt   FziBon   Cells— Military  pri- 

MH«  garrison  or  regimental,  for  the  con- 

'  fatmeat  of  soldiers  summariJj/iivarded 


imprisonment  by  authority  of  the  com- 
manding officer,  as  well  as  for  cai-rying 
into  effect  the  sentences  of  imprisonment 
by  courts-martial,  for  periods  not  exceed- 
ing forty-two  days. 

Provost  Sergeant,  vide  Sergeant. 

Pnuudan  Bifled  Onn,  vide  Krupp 
Gun. 

Fr3^1e,  vide  Pripole. 

Publie  Aoconnts,  vide  Accounts,  Public. 

Fuddling — In  metallurgy,  a  process  in 
the  refining  of  iron  which  consists  in 
stirring  the  metal  actively  about,  when 
in  a  state  of  fusion. 

Pnkhal  (Sanskrit,  paiy  water;  khdiy 
hide) — An  Indian  terai  for  a  leathern 
water-bag,  commonly  carried  on  the  back 
of  a  bullock  or  mule. 

Fnlford*s  Magnetio  Paint — A  paint 
now  universallv  used  instead  of  anti-cor- 
rosiou  paint  for  lacquering  iron  ordnance 
and  projectiles.  It  is  an  oxide  of  iron. 
This  paint  is  called  "  magnetic  "  from  the 
property  of  being  attracted  by  a  magnet. 

Pulley — One  of  the  six  mechanical 
powers.  It  is  described  as  follows : — *'  The 
pulley  is  a  small  wheel  movable  about  an 
axis  ])assing  through  its  centre ;  in  the 
circumference  of  the  wheel  is  a  groove  to 
admit  a  rope  or  flexible  chain.  Pulleys 
are  of  two  kinds,  fixed  and  movable, 
according  as  their  axes  are  fixed  or 
movable.  In  the  fixed  pulley,  the  power 
is  equal  to  the  weight.  In  the  movable 
])ulley,  the  power  is  to  the  weight  as  the 
radius  of  the  jmlley  is  to  the  chord  of 
the  arc  enveloped  by  the  rope,  or,  in 
other  words,  the  movable  pulley  doubles 
the  power,  and  can  be  increased  in  any 
ratio  by  adding  to  the  number  of  pulleys. 
In  a  combination  of  pulleys,  the  advan- 
tage, however,  is  greatly  diminished  by 
the  friction  of  the  axles  and  of  the  rOpes. 
Too  complex  a  combination,  therefore, 
would  not  be  of  service,  as  the  friction 
would  be  increased  without  a  proportional 
advantage,  and  from  the  complexity  of 
the  machine  would  be  more  liable  to  be 
put  out  of  order."     (  Vide  Blocks.) 

Pnll-off — In  musketry,  is  the  test 
applied  to  the  trigger  of  all  small-arms. 
The  test  is  regulated  so  as  to  require  a 
mean  weight  of  about  7  lbs.  to  be  applied 
to  the  finger-piece  of  the  trigger,  in 
order  to  release  the  seaix  uo?.ft  ^totsv  \)ci^ 
top   bent ;    this  result  \s  o\i\.«.VDLft^  ot\^ 
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when  the  lock  and  trigger  are  perfectly 
clean  and  free  from  dried-up  oil,  or  other 
matter  causing  obstruction  to  the  free 
working  of  the  various  parts. 

As  a  rule,  the  pull-off  of  the  small- 
arms  in  use  will  be  found  to  be  influenced 
mainly  by  the  condition  of  cleanliness  of 
the  lock  and  trigger. 

Should  the  lock,  after  having  been 
thoroughly  cleaned  and  oiled,  be  found 
to  pull-off  either  light  or  heavy,  i.e. 
below  6  lbs.  or  above  8  lbs.,  it  may  easily 
be  regulated  by  squaring  the  sear  nose 
and  top  bent  in  the  tumbler,  care  being 
taken  to  preserve  the  same  angles. 

Fnltoii — ^An  Indian  term  for  a  regi- 
ment of  infantry. 

Pump,  Air,  vide  Air  Pump. 

Pump,  Foromg  —  As  described  in 
Weale's  series,  **  is  an  engine  for  raising 
water  above  the  level  to  which  it  is 
driven  by  the  pressure  of  the  atmosphere. 
The  forcing  pump  consists  of  a  barrel 
fitted  with  a  solid  piston  or  forcer,  the 
barrel  being  also  provided  with  a  branch 
forcing  pipe.  The  lower  part  of  the 
barrel  and  the  branch  pipe  are  each  fitted 
with  a  valve  opening  upwards,  and  by 
repeated  strokes  of  the  piston,  the  pres- 
sure of  the  air  from  above  being  removed, 
the  fluid  is  brought  up  to  fill  the  space 
between  the  two  valves,  and  being  pre- 
vented from  returning  by  the  lower 
valve,  it  passes  through  the  upper  valve 
of  the  branch  pipe  into  a  capacious  upper 
vessel,  and  there  accumulating,  may  be 
ejected  in  a  constant  instead  of  an  inter- 
mittent stream." 

Punch — A  tool  for  cutting  circular 
or  other  shaped  pieces  out  of  metal, 
wood,  or  other  materials,  and  for  forcing 
a  hole  through  a  plate. 

Punohes,  Steel  Vent — Used  for  clearing 
the  vents  of  guns.  They  are  of  different 
lengths,  according  to  the  nature  of  the 
gun. 

Pnnohing — ^A  term  used  in  artillery. 
The  penetration  of  a  vessel's  side,  either 
by  an  elongated  shot  or  shell,  which 
is  intended  to  kill  the  crew,  blow  up  the 
magazine,  damage  the  machinery,  and 
sink  the  vessel  by  holes  made  through 
her  at  or  near  the  water-line,  is  termed 
"  punching." 

Punching  Kaehine — ^A  machine  for 
punching  holes  through  thick  metal  plates. 


Punishments,  lEilitaiy  —  Sentom 
awarded  by  courts-martial  or  commnd 
ing  officers  for  crimes  committed  b 
officers  or  soldiers.  They  are  detailed  i 
the  Articles  of  War.  They  consiit  i 
death  by  hanging  or  shooting,  aoooidbi 
to  the  offence,  and  of  flogging.  Then  a 
the  punishments  for  the  most  aggnftti 
and  flagrant  form  of  offences.  Tk 
minor  punishments  include  impriM 
ment,  loss  of  good-conduct  stripes,  di 
gradation  of  rank,  loss  of  appointiMiti 
extra  drill,  stoppage  of  pay,  and  cosfiM 
ment  to  barracks.  An  ofiicer  as  t 
sentenced  by  a  general  court-martial  t 
death,  cashiering,  or  dismissal  from  ft 
service,  according  to  the  crime  ki  i 
guilty  of.  Without  the  intenrentkn  rf 
court-martial,  or  any  other  form  of  dl 
missal,  the  services  of  an  officer  ciil 
dispensed  with  by  order  of  the  sovvtilf 

Purchase — The  system  formerly emii 
out  in  the  British  army,  whereby  pn 
motion  was  obtained  amongst  the  eifOi 
ranks  by  the  sale  of  an  officer's  ooauii 
sion.  In  1871  a  bill  was  passed  I 
parliament  for  the  abolition  of  puzdui 
with  the  view  of  putting  the  refill 
army  and  the  militia  on  the  same  footim 
and  instituting  a  system  of  promotii 
throughout  the  service  by  seniority  •■ 
selection.  Promotion  by  purchase  ki 
existed  in  all  regiments— except  is  tii 
artillery,  engineers,  and  marines,  (at  tk 
last  170  years — death  and  other  TactiCM 
only  being  obtained  without  porduM. 

In  mechanics,  the  term  purcham  fl| 
nifies  to  gain  or  have  an  ad?aili| 
over  something  by  mechanical  bmsi 
in  raising  it ;  thus,  to  place  a  lenr  • 
handspike  under  any  weight  prepanlflr 
to  heaving  it  is  a  "  purchase. 

Pursue,  To— To  run  after  with  daril 
to  catch ;  to  follow  in  hostility. 

Pursuit — The  act  of  running  after  m 
following  with  the  desire  of  catchisfi 

Pursuit  comes  after  victory.  H 
great  aim  of  pursuit  is  to  prevot 
defeated  enemy  from  rallying  and  n 
forming,  and  if  it  be  well  carried  ovl 
his  forces  will  soon  be  but  a  disorgM 
ised  mass,  without  ai*ms.  This  is  doH 
first,  by  the  reserves  being  laoiehi 
upon  him  so  as  to  prevent  his  ooverii 
his  retreat  by  fresh  troops,  and  then  k 
following  him  up,  pushing  him  withes 
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V  bj  means  of  hone  artillery  and 
'■  passing  round  his  flanks,  and 
ting  to  ont  him  off  from  his  line 
laty  and  thus  increasing  the  con- 
of  the  troops  and  abandonment  of 
iL  (  Vide  Bear  Guard.) 
ligBeoiui  Aflid — One  of  the  pro- 
>f  the  destructive  distillation  of 
irhich,  in  the  manufacture  of  char- 
i  retorts)  is  burnt  in  the  charcoal 
i. 

meter  (Greek,  pur,  fire  ;  metron, 
e) — An  instrument  for  estimating 
it  a  high  temperature,  such 
fc  at  which    the  more    infusible 

melt,  or  of  a  reverberatory  or 
lomace  for  which  the  common 
meter  is  unavailable.    If  an  ap- 

pyrometer  could  be  obtained,  it 
be  used  with  advantage  for  ascer- 

the  heat  in  all  charcoal  furnaces 
ipowder  purposes. 
ieehny  (Greek,  pur,  fire ;  techne, 
— ^This  term  denotes  the  art  and 
of  controlling  and  making  use  of 
tible  matter,  particularly  in  the 
4^ure  of  artificial  fireworks, 
origin  of  artificial  fireworks  ap- 
»  be  unknown,  but  it  has  been 
established  that  Eastern  countries 

India  and  China,  which  produce 
re  as  a  natural  product  of  the 
,  made  them  long  before  they 
itrodnced  into  Europe,  which  is 
atively  of  recent  date, 
iomposition  which  enters  into  the 
cture  of  fireworks  is  the  same 

for  gunpowder,  viz.  nitre,  char- 
ad  sulphur,  but  generally  in  a 
state ;  to  which  are  added  filings 
*ent  metals,  camphor,  resin,  lyco- 
,  &c.,  and  certain  chemical  sub- 

which  give  the  various  colours 
d  when  they  explode.  For  in- 
iron  and  steel  filings  produce  a 
I  white  colour ;  copper,  green ; 
ae ;  lycopodium,  rose ;  &c. 


Quadrant — In  gunnery,  is  an  instru- 
ment, generally  made  of  brass,  for 
ascertaining  or  adjusting  the  elevation 
of  ordnance,  particularly  mortars,  which 
have  no  tangent  scale.  The  quadrant 
is  graduated  into  degrees  and  parts  of  a 
degree,  having  a  movable  index,  with 
a  spirit-level  and  vernier  attached  to  it. 
When  the  instrument  is  used,  the  limb 
or  bar  of  the  quadrant  is  inserted  into 
the  bore  of  the  piece ;  the  index  which 
is  attached  to  the  graduated  arc  is  then 
fixed  to  the  particular  elevation  required, 
and  the  piece  elevated  or  depressed  until 
the  spirit-level  is  horizontal,  which  is 
shown  by  the  air  bubble  running  to 
the  centre.  Another  pattern  quadrant 
to  that  hitherto  in  use  has  been  intro- 
duced into  the  service.  It  differs  from 
the  one  generally  known  in  being 
altogether  of  a  stronger  form;  the  bar. 
or  limb  has  been  reduced  tp  12  inches 
in  length ;  the  base  is  broader,  and  is 
fitted  with  a  stop  to  prevent  its  slipping 
into  the  chamber.  The  counterbalance 
weight  is  arranged  so  as  to  ensure  the 
quadrant  lying  flat  on  the  bottom  of  the 
bore  of  the  piece. 

A  gunner^s  quadrant  is  an  instrument 
employed,  like  the  spirit-level  quadrant, 
to  give  angles  of  elevation  or  depression 
when  there  are  no  sights  to  a  gun,  or 
when  they  cannot  be  used.  It  differs 
from  the  spirit-level  quadrant  in  having 
no .  spirit-level,  but  a  plumb-line  which 
is  suspended  from  the  right  angle. 

dnadrate,  To — ^To  ascertain  if  a  piece 
of  ordnance  is  properly  placed  on  its  car- 
riage, and  the  wheels  are  of  equal  height. 

Quaker — A  sham  gun  made  of  wood. 

Qnalitatlve — In  chemistry,  this  term 
has  reference  to  the  properties  of  a  body, 
and  ^the  kinds  of  matter  of  which  it  is 
composed,  without  reference  to  quantity. 

QnantitatlTe — In  chemical  analysis,  is 
the  determination  or  quantity  of  eveiy 
individual  element  in  the  substance  t<^  W 
analysed. 
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Quarrels — An  ancient  name  for  arrows 
fired  from  the  cross-bow,  having  a  four- 
sided  or  pyramidal'  head.  From  this 
weapon  there  was  also  fired  another  kind 
of  arrow  called  ziretoriy  a  French  name. 
Tlie  arrows  of  this  nature  were  fitted  some 
with  feathers,  others  without. 

Quarter — "To  give  quarter"  is  to 
spare  the  life  of  a  vanquished  enemy. 
Under  these  circumstances  it  is  usual  to 
send  a  prisoner  to  his  captors*  quarter 
for  liberation,  ransom,  or  to  be  detained 
until  peace  be  signed. 

Quarter,  To — To  place  troops  under 
cover  in  any  building ;  in  fact,  to  house 
them,  generally  in  barracks.  When 
troops  are  thus  settled  for  a  season  or 
any  particular  time,  they  are  said  to 
be  quartered  there. 

Quarter  G-uard — A  guar!  mounted  in 
camp,  immediately  on  the  arrival  of  each 
corps  on  its  ground.  It  is  placed  in  front 
of  the  centre  of  the  camp,  at  about  80 
paces  from  it. 

Quartermaster  —  An  ofBcer  attached 
to  each  regiment  of  infantry  and  cavalry, 
also  to  a  brigade  of  artillery  and  to  the 
engineers,  whose  duty  it  is  to  look  after 
the  quarters  and  rations  of  the  soldiers 
and  the  ammunition  belonging  to  the 
regiment.  On  the  march  he  has  to  attend 
to  the  billeting  of  the  men  and  the  lay- 
ing out  of  the  camp.  A  quartermaster 
holds  the  relative  rank  of  lieutenant. 

Quartermaster^eneral — An  officer  of 
high  rank  at  the  Horse  Guards.  He  is 
the  chief  of  the  department  to  which 
he  gives  his  title.  He  has  under  his 
control  all  matters  relating  to  the  march- 
ing, embarking,  disembarking,  quartering, 
billeting,  cantoning  of  troops,  encamp- 
ments, and  a  variety  of  other  duties,  too 
numerous  to  be  defined.  The  intelli- 
gence department  also  forms  one  of  the 
branches  of  his  office.  All  orders  relating 
to  his  department  are  issued  through  him. 

The  rank  of  the  quartermaster-general 
is  ordinarily  that  of  major-general.  He  is 
assisted  in  his  office  by  a  deputy  quarter- 
master-general and  an  assistant  quarter- 
master-general. To  each  district  or 
division  of  the  army,  either  at  home  or 
abroad,  there  is  an  assistant  or  deputy 
assistant  quartermaster-general  attached. 
Sometimes  the  duties  of  both  the  adju- 
titnfc-ge^ei'al's   and    quartermaster-geue- 


ral's  departments  are  performed  by  tlic 
same  officer.  The  duties  of  the  intelli- 
gence department  are  carried  on  under  the 
supervision  of  the  deputy  qoartemiastai- 
general,  all  points  of  importance  bei^ 
referred  to  the  quartermaster-genend. 

Quartermaster-Sergeant — ^A  non-com- 
missioned officer,  an  aid  to  the  qnarteiv 
master.  In  a  battery  of  artillery  he 
performs  the  quartermaster's  work.  He 
ranks  as  a  staff  sergeant. 

Quarters — In  military  stations,  are  tin 
apartments  in  barracks  or  huts  toldef 
for  the  accommodation  of  officers  ok 
men.  In  India  the  quarters  of  offieen 
are  generally  in  houses  or  bungalowSf 
which  officers  have  to  hire. 

The  rules  regarding  the  choice  of  ofBcew' 
quarters  are  detailed  in  the  Quen*i 
Kegulations. 

Quarters,  Head,  ride  Head-qnarten. 

Quarters,  Out — Small  bodies  of  troops 
when  detached  away  from  head-qnarten 
of  their  regiment,  are  said  to  be  at  oiif- 
quarters. 

Quarter-sights,  vide  Sights. 

Queen's  Allowance  — An  allowance  ii 
aid  of  the  expenses  of  the  officers'  me* 
It  is  applied  towards  reducing  the  ooft 
of  wine  and  diminishing  the  daily  ex* 
penses  of  the  mess,  in  equal  proportiou, 
viz.  one-half  for  wine  and  one-half  fl^ 
mess  expenses.  This  grant  is  also  knowi 
as  the  reifenfs  allowance. 

Queen's  Colours,  vide  Colours,  MiHUrr. 

Queen's  Begulations — Regulations  aod 
orders  issued  by  her  Majesty  (throngh 
the  commander-in-chief),  having  for 
their  object  the  regulation  of  the  wh(^ 
military  system  of  the  army,  with  re- 
ference to  its  internal  economy  toi 
discipline.  Every  officer  is  directed  t0 
supply  himself  with  a  copy,  and  to  meb 
himself  perfectly  acquainted  with  tin 
regulations. 

Quell,  To — ^To  appease  or  put  dowm 
mutiny,  rebellion,  or  any  distarbawfc 
When  the  military  are  called  oat  to 
quell  a  disturbance,  the  Mutiny  Act  is  reed 
before  any  violence  is  proceeded  with. 

Quick-match,  vide  Match. 

Quick-time — A  pace  soldiers  ordinarily 
march  at,  viz.  3*3  miles  an  hoar  9t 
30  inches  to  the  pace.   (  Vide  Step.) 

Quilted  Armour — Armour  formed  of 
some  padded   material  and  stitched  ^ 
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r  intervals.  It  was  worn  in  the 
I  ages,  and  was  known  under  the 
>tptmrpoint. 

tad  Gnpe — ^The  old  pattern  grape 
which  consisted  of  a  round  iron 
or  bottom,  having  an  iron  pin  in 
tre,  around  which  the  small  shot 
iled,  quilted  with  canvas,  and  tied, 
>  appear  in  form  something  like  a 
of  grapes. 

11^ — A  throat  complaint,  which 
imon  to  horses ;  it  is  hrought  on 
d  or  chill.  The  symptoms  are 
ty  in  swallowing,  cough,  lever. 
orse  should  be  bled  and  given  a 
dll,  and  either  a  blister  ointment 
rocation  should  be  applied. 
m  —  The  receptacle  for  holding 
•ows  of  a  bow,  formerly  worn  by 
t  or  bowmen. 

A — A  wedge  of  wood  or  iron  laid 
the  breech  of  heavy  guns  or  the 
8  of  siege  mortars,  by  which  the 
Is  elevated  or  depressed.  The 
*  natures  of  mortars,  as  well  i\si 
I  pieces,  are  fitted  with  elevating 


-That  part  which  each  member 
ciety  has  to  contribute  or  receive 
king    up    or    dividing  a  certain 


B. 


Nt,  or  Bebate — A  deep  groove, 
nel,  cut  longitudinally  in  a  piece 
»er  to  receive  the  edge  of  a  plnnk, 
»nds  of  a  number  of  planks,  which 
«  securely  fastened  in  it. 
n — Circular  rails  of  metal  let 
I  ground  on  which  the  trucks  of  i 
ng  platforms  run.  The  racers 
th  wooden  platforms  are  made  of 
t  iron,  laid  with  the  upper  surface 
For  wrought-iron  traversing 
08  on  which  heavy  M.L.R.  guns 
size  than  the  10-inch  gun  stand, 
racers  of  wrought  iron  are  used, 


but  for  guns  of  a  larger  size  steel   is 
substituted  fur  wrought  iron. 

Baek  and  Pinion — A  combination  in 
machinery  which  is  described  in  baker's 
*  Elements  of  Mechanism  *  **  as  the  con- 
necting link  between  wheel  work  and 
.  the  lever,  and  is  the  most  simple 
machine  of  the  kind  for  producing  a 
continuous  vertical  motion  with  great 
power.  In  this  machine  the  axis  of 
motion  forms  the  fulcrum  of  a  lever 
whose  longer  arm  is  called  the  mnc/t, 
and  describes  a  complete  circle ;  the 
shorter  arm  forming  the  8  leaves  or 
teeth  of  the  pinion ;  and  there  is 
always  one  of  these  employed  in  lifting 
by  one  of  its  teeth  the  rack  to  which  the 
load  or  other  resistance  is  applied." 

Backing — A  teim  used  in  artillery. 
It  is  the  impact  of  heavy  projectiles 
moving  at  low  velocities,  and  intended  to 
shatter  the  ship's  armour,  and  by  re- 
peated shakes,  ultimately,  to  knock  the 
whole  structure  to  pieces. 

Baoking-down  —  An  operation  per- 
formed with  the  aid  of  rack-lashing  iu 
laying  a  gun  or  mortar  platform,  for 
the  purpose  of  securing  the  planks  and 
the  ribands  of  the  platform  together,  so 
as  to  prevent  them  from  moving. 

Baok-lashing — Hope  used  in  pontoon 
or  boat  bridges  for  securing  the  baulks  to 
the  pontoon.  Rack-lashing  is  also  used 
for  gun  platforms,  to  secure  the  ribands, 
planks,  and  sleepers  together.  It  consists 
of  a  piece  of  2-inch  rope  about  6  feet 
long,  fastened  to  a  picket  about  15  inches 
in  length,  having  a  hole  in  its  head  to 
receive  the  rope. 

Badiation  of  Heat— In  the  description 
given  on  this  subject,  it  is  stated  that  "  a 
body  hotter  than  surrounding  objects  will 
give  off  its  heat  in  right  lines  in  all  direc- 
tions, and  a  body  colder  than  surrounding 
objects  will  receive  heat  from  them  in  right 
lines  in  all  directions.  The  transference  of 
heat  in  this  manner  is  called  radiation. 
Heat  radiated  from  bodies  follows  the  same 
laws  of  reflection  as  light.  The  rapidity 
with  which  bodies  can  radiate  and  absorb 
heat  appears  to  depend  mainly  upon  the 
nature  of  their  surfaces.  Bright  metallic 
surfaces  have  least,  and  dark  and  rough 
surfaces  the  greatest,  power,  and  may  b^ 
said  to  be  inversely  8etn,\-^xo^T\.\»Xit\  \.<i 
their  reflecting  power*." 
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Badii  of  Baptnre — In  military  mining, 
to  effect  an  explosion  of  the  surrounding 
ground,  a  charge  of  gunpowder  is  used, 
which,  according  to  its  strength,  the 
nature  of  ground,  and  the  depth  at  which 
it  is  placed,  more  or  less  affects  the  quan- 
tity of  earth  to  be  displaced.  Such  an 
explosion  raises  and  scatters  a  portion  of 
the  superincumbent  earth,  and  causes  a 
hollow  or  crater.  Besides  this  effect,  an 
internal  commotion  is  caused,  capable  of 
injuring  or  destroying  shafts  or  galleries 
in  the  immediate  neighbourhood.  The 
distances  from  the  charge  to  which  this 
commotion  extends  are  called  radii  of 
rupture. 

BadiuB  —  In  geometry,  the  semi-dia- 
meter of  a  circle. 

Bafts — Baulks  of  timber  lashed  toge- 
ther to  form  a  bridge  for  crossing  a  river 
or  stream,  when  more  perfect  means  are 
not  at  hand.  From  their  low  degree  of 
buoyancy,  however,  they  are  seldom  em- 
ployed. 

Fir,  pine,  hazel,  poplar,  juniper,  larch, 
and  willow,  being  the  lightest  woods,  are 
the  best  for  making  timber  rafts.  Rafts 
of  timber  should  not  be  used  in  rivers 
where  the  velocity  of  the  current  ex- 
ceeds 6  feet  per  second,  or  4  miles  per 
hour. 

Good  rafts  can  be  made  of  casks  or 
barrels,  and  form  a  better  bridge  than 
baulks  of  timber. 

Bagstone  —  A  slaty  stone  used  for 
whetting  or  sliarpening  the  edges  of  tools 
subsequent  to  their  having  been  ground 
on  revolving  grindstones.  The  stone  is 
imported  from  Norway,  and  gives  a  finer 
edge  than  sandstone. 

Bald — Sudden  incursion  into  a  district 
by  marauders  or  savage  tribes. 
Bail,  vide  Railways. 
Bailways,  or  Bailroads — Roads  con- 
structed of  iron  bars  called  raiYs,  on 
which  the  wheels  of  carriages  roll,  drawn 
by  steam-engines,  and  to  which  they  are 
confined  by  ledges  or  fianges  raised  on  the 
tires  of  the  wheels. 

The  history  of  the  past  twenty  years 
shows  the  great  value  of  railways  in  time 
of  war.  In  mobilising  armies,  in  con- 
centrating them  on  the  frontier  or  the 
threatened  points  of  an  invaded  terri- 
tory, and  in  bringing  up  material  and 
supplies    of    ail    sorts    from    the    base 


of  operations,  are  found  the  prindpal 
advantages,  in  a  military  point  of 
view,  in  the  introduction  of  railroadi 
previous  to  and  during  a  carapaifo. 
Valuable  use  can  be  made  of  tb«m 
even  after  the  operations  haye  begna, 
such  as  transferring  fractions  of  u 
army  from  a  distant  point ;  bringing 
up  reinforcements  rapidly  at  criticu 
times ;  and  for  other  purposes  whidi  a 
general  will  employ  as  he  thinks  ri^t. 

it  is  in  their  effect  in  modifying  tlM 
conditions  of  war,  as  far  as  supply  is  oa- 
cerned,  that  railways  are  of  great  impflr* 
tance,  as  they  enable  an  armj  to  dispeif^ 
in  a  great  measure,  with  the  enormoQi 
transport  trains  which  formerly  panei 
between  an  army  and  its  base  ;  and  finoai 
the  great  speed  and  comparative  certaiatj 
that  can  be  obtained  from  them,  the  ana 
of  supply  is  largely  increased.  The 
wounded  and  sick  —  which  in  £>»« 
days  remained  in  the  place  where  Hhtf 
had  fallen  or  in  the  neighbourhood,  aal 
thus  encumbered  the  movements  of  armiM 
— can  nowadays  be  removed  with  greater 
ease  and  regularity,  and  receive  b^ter 
care  in  the  hospitals  established  avtf 
from  the  field  of  operations.  This  ake 
applies  to  prisoners  of  war,  who  caa  be 
promptly  disposed  of  by  means  of  railwafb 
Great  economy  is  thus  obtained  from  tie 
use  of  railways :  economy  of  time  ui 
physical  labour  in  the  concentntiMi 
of  armies  and  accumulation  of  foodeil 
transport  of  stores  ;  economy  of  lift  kf 
disencumbering  armies  of  the  sick  eii 
wounded,  who  receive  proper  atteiitiia 
in  established  hospitals. 

The  introduction  of  railways  in  warftf* 
has  in  no  way  altered  the  main  principle 
which  govern  the  selection  of  pointie* 
which  magazines  are  established,  and  the 
direction  of  the  lines  of  supply ;  inW 
they  have  made  the  choice  of  t^eee  peMi 
and  the  establishment  of  megeiia* 
much  easier,  as  they  can  be  placed  at  tki 
junction  of  important  lines.  Howaftii 
as  railways  are  more  easily  desirofi' 
than  roads,  greater  care  than  erer  laii^ 
be  taken  by  generals  to  protect  tfcci 
lines  of  communication  against  tha  k 
roads  of  an  enterprising  enemy. 

The  influence  of  rail  waja  upfmandthci 
great  value  in  military  operatioaa  vi> 
exemplified  during  the  Federal  War  i 
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America,  and  in  the  Franco-German  war 
of  1870-71.   Genera]  Sherman  states  that 
one  single  line  of  railroad,  which  he  had 
conquered  bit  by  bit  from  the  enemy,  sup- 
plied his  army  (100,000  men)  so  admir- 
ably that  not  a  man,  horse,  or  mule,  was 
for  a  day  without  food,  and  the  troops  were 
always  provided  with  abundant  supplies  of 
clothing  and  ammunition ;  and  not  only 
was  the  daily  supply  kept  up,  but  provi- 
riona  for  several  weeks  were  stored  on  dif- 
fbrait  points  of  his  line  of  communication. 
Daring    the   Franco-German    war,    the 
Germans,   reaping  the   advantage  of  an 
offisnsive    warfare,    possessed    numerous 
lines  between  their  front  and  their  base. 
Daring   the   investment   of  Paris,   they 
were  able,  on  a  single  line,  to  run  from 
12  to  14  trains  a  day,  which  enabled  them 
to  feed  their  ai*my  round  the    besieged 
town,   to  bring  up  artillery  and   siege 
material,  and    reinforcements  averaging 
from  2000  to  3000  men  daily. 

Besides  these  enormous  advantages, 
lailways  greatly  facilitate  the  first  ope- 
rations of  the  assailants,  and  Colonel 
Hamley,  in  his  *  Operations  of  War,* 
writes  as  follows  on  their  influence  in 
cfiensive  and  defensive  warfare : — 

**Oflfensive,  compared  with  defensive, 
vir  must  still  be  enormously  costly. 
But  the  invader  will  retain  and  even 
asgment,  by  means  of  his  railways,  the 
advantage  of  making  a  sudden  concen- 
trated advance  on  part  of  an  extended 
line  of  defence ;  and  even  the  combined 
nsoorces  of  telegraphs  and  railways  could 
lot  avail  to  meet  the  first  onset  under 
Qicnmstances  geographically  unfavour- 
able to  the  defence.  .  .  . 

**  But,  on  the  other  hand,  the  defender, 
if  ibrced  to  retreat,  will  easily  destroy  for 
tha  time  the  railways  in  the  territory 
i^ch  he  is  quitting,  while  preserving  the 
fill  use  of  those  which  he  still  covers ; 
iriittreas  the  assailant  must  either  con- 
tnt  himself  with  the  ordinary  roads,  or 
prase  to  repair  the  railways  and  to  re- 
nginise  the  means  of  supply  through 
tMie  channels.  Thus  the  advantages 
af  the  initiative  will,  in  such  a  case,  be 
Bvdk  more  transient  than  before,  and  the 
^kftnder  will  concentrate  on  the  threat- 
Mad  line  with  far  greater  comparative 
fcdUty." 
Vrom  the  i^ve,  the  same  author  con- 


cludes that  **  an  invader  (supposing  other 
circumstances  to  be  favourable)  should 
direct  his  attack  on  a  part  of  the  theatre 
where  railways  exercise  small  influence, 
since  their  efi'ect,  on  the  whole,  is  in  favour 
of  the  defender. 

**The  movement  to  a  flank,  of  large 
bodies,  by  rail,  within  reach  of  the  enemy, 
must  be  especially  dangerous,  because  the 
troops  follow  each  other  in  small  isolated 
fractions,  and  are  very  defenceless  if  at- 
tacked dunng  the  transit." 

The  Crimean  was  the  flrst  war  in  which 
a  railway  was  prominently  used.  A  line 
5  miles  in  length  was  built  from  Bala- 
clava to  Sebastopol,  and  was  worked  by 
the  land  transpei*t.  This  line  was  princi- 
pally used  for  the  transport  of  material, 
and,  in  a  strategical  point  of  view  had 
no  influence  on  the  operations  of  the  war. 
it  was  in  the  Italian  campaign,  when  the 
French  were  able  to  pour  troops  into 
Piedmont  with  great  rapidity  and  regu- 
larity, that  the  use  and  great  advantage 
of  railroads  were  shown  for  concentrating 
purposes ;  and  on  two  occasions  during  that 
campaign,  the  armies  in  the  fleld  were 
augmented  during  the  progress  of  the 
battle  by  fresh  troops  brought  up  by  rail. 

The  civil  war  in  America  was  the  next 
conflict  which  illustrated  the  immense 
power  and  influence  of  railways;  and 
during  the  war  of  1870-71  railroads 
played  a  very  important  part,  heavy  calls 
being  made  on  them  ;  and  by  these  means 
the  Germans  were  able  to  place  fifteen 
corps  d'arm^By  complete,  on  the  frontier  in 
a  fortnight  from  the  day  of  the  order  of 
mobilisation  being  given.  A  Fell  railway 
(7.  c.)  was  also  made  by  them  and  found 
very  useful. 

The  experience  obtained  from  these 
wars  shows  that,  without  a  well  or- 
ganised railway  department,  war  cannot 
at  the  present  day  be  carried  on  with 
any  prospect  of  success.  The  follow- 
ing on  the  means  of  managing  rail- 
ways on  the  continent  may  prove  in- 
teresting to  the  reader,  as  a  similar 
system,  based  upon  them,  has  been 
lately  introduced  in  this  country,  by 
an  Engineer  and  JUaiiicay  Staff  Volunteer 
Corps,  The  object  of  this  corps  is  to 
secure  unity  of  action  among  live  \^\V- 
way  companies  in  Ume  o^  ni«ls.  \\. 
consists  of  three  classes — ^iia,tfteV^ ,  «\si\TivoX. 
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civil  engineers,  the  general  managers  of 
railway  companies,  and  the  leading 
contractors.  Their  duty  is  to  consider 
points  relating  to  the  transport  of  troops, 
the  foi*mation  of  lines  of  railway,  &c.  and  to 
meet  any  exigency  in  time  of  war,  all  which 
information  would  prove  of  great  value. 

In  Germany  the  railways,  as  far  as  they 
are  employed  for  military  purposes,  are 
under  the  control  of  the  great  general 
staff  at  Berlin,  a  special  section  of  that 
department  being  entirely  devoted  to 
collect  and  arrange  systematically  all 
information  on  railways,  at  home  and 
abroad,  especially  with  regard  to  their 
capacity  for  carrying  troops.  This  branch 
of  the  staff,  works  out  the  instructions 
given  for  the  transport  of  troops  and 
munitions  of  war,  examines  all  projects 
of  railways,  and,  lastly,  prepares  plans  for 
the  transport  of  German  troops  under 
different  circumstances,  so  that  in  the 
event  of  war  they  can  be  concentrated 
with  the  greatest  possible  speed  on 
any  given  point.  The  railway  battalion, 
which  was  organised  after  the  war  of 
1870-71,  and  which  is  now  in  full  work- 
ing order,  is  under  the  superintendence  of 
this  section. 

This  battalion  is  composed  in  time  of 
peace  of  four  companies,  recruited  from 
among  the  employes  and  ofHcei*s  of  exist- 
ing railways.  The  men  are  taught  by  very 
practical  lessons  how  to  construct  and 
work  a  line,  being  employed,  while  learn- 
ing the  first  duty,  on  the  state  railways 
and  afterwards  on  a  special  line,  called 
the  "military  railway,"  running  from 
Berlin  to  the  artillery  practice  ground 
at  2^ssen.  On  war  breaking  out,  the 
battalion  is  mobilised,  and  consists  then 
of  eight  consimcting  and  four  working 
companies.  The  duties  of  the  former  are 
to  make  impromptu  lines,  and  for  that 
purpose  each  company  is  provided  with  a 
train  of  its  own,  containing  all  the  neces- 
sary implements.  The  four  working  com- 
panies, taking  up  the  line  as  it  is  made, 
will  begin  to  put  it  in  running  order, 
manning  it  with  drivers,  guards,  stokers, 
]>nintsmen,  and  telegraph  clerks  from 
their  own  number,  and,  after  the  service 
is  regularly  established,  handing  it  over 
to  the  ordinary  civilian  staff,  while  they 
pass  forward  to  make  a  fresh  section  on 
ahead.      This    battalion    includes  tYiioft 


classes:  line,  reserve,  and  Lctndwehr; 
the  two  latter  being  at  present  supple- 
mented by  a  list  of  ordinary  railwty 
servants,  engaged  n  for  immediate  enrol- 
ment in  time  of  need. 

In  Russia,  a  system  has  been  organiied 
closely  resembling  that  adopted  bj 
Germany.  Every  year  picked  men  and 
ofBcei*s  are  sent  on  all  the  railway  liiOi 
the  former  to  study  the  theory  of  all  that 
concerns  the  working  and  managing  of 
railways,  the  latter  to  fulfil  the  dntiei 
of  station-masters.  In  1871,  after  tut 
years'  practice,  these  men  (432  and  8 
officers),  together  with  a  division  of  ii- 
infantry,  and  a  battalion  of  enginesOf 
constructed  in  seven  days  a  line  of  5  nuki 
in  length,  with  two  stations  and  tai 
bridges,  one  of  them  of  54  yards  iptB. 
The  cost  of  the  line  was  valued  at  £21,300^ 
and  was  so  well  constructed  that  it  hai 
remained  in  use  ever  since. 

By  an  imperial  ukase  promulgated 
in  1870,  all  the  Russian  railway  eon- 
panies  have  to  provide  a  certain  nnmboref 
carriages  for  the  wounded,  fitted  up  witk 
litters,  and  well  ventilated,- and  a  number 
of  carriages,  wagons,  and  tracks,  spedil^ 
devised  for  military  purposes. 

France  has  also  introduced  a  railwaj 
battalion  under  her  new  militarr  orgui' 
sation.  The  men  of  this  battali<Hi  will 
be  in  time  of  war  associated  with  the  drii 
railway  staff,  and  are  classed  in  three  eit^ 
gories :  the  fii^t  (two-thirds  of  annail 
contingent)  is  incorporated  in  the  actin 
battalion,  and  instructed  as  sappers  aid 
miners,  or  as  soldiers  of  the  eoginecr 
train.  The  second  (one-sixth  of  tbe 
contingent)  serves  one  year  only  in  tbe 
active  battalion  ;  after  which  it  is  dii- 
tributed  among  certain  of  the  prindpei 
railway  companies,  in  order  to  leam  tbe 
working  and  management  of  the  liB6i» 
their  construction  and  restoration.  Ike 
third  (one-sixth  of  the  contingent)  Berm 
only  one  year  in  the  active  battalieii 
and  is  then  transferred  to  the  depota 
This  carries  on  operations  with  torpede«» 
and  is  practised  generally  in  the  de- 
struction of  railways,  bridges,  &c 

A  very  similar  organisation  of  theBHti* 
tary  railway  department  has  bew  •iti' 
blished  in  Italv. 

In  most  of  the  continental  oonntriifi 
\>\i«  %eAi\^«  of  the  existing   nilwaja  i* 
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le  same  as  in  England,  viz,  4  feet  8) 
iches. 
in  reviewing  the  valae  of  railways 
nring  war,  it  must  not  be  forgotten 
lat  their  importance  causes  them  to  be 
blacked,  and  consequently,  when  within 
Mch  of  the  efforts  of  an  enemy,  precau- 
ions  must  be  taken  for  their  protection. 
he  nature  of  defence  depends  upon  the 
atnre  of  attack  likely  to  take  place. 
firing  the  American  war,  the  railways 
rare  exposed  to  constant  raids  from 
urge  bodies  of  cavalry ;  isolated  sentries, 
herefbre,  were  of  little  use,  and  good 
ignalling  observations  and  flying  columns 
rere  the  modes  resorted  to  for  thfir  de- 
Bnoe.  In  the  German  war,  under  the 
SKajTpffn  department,  troops  were  supplied 
rem  the  Landwekr  to  carry  out  any  mea- 
iares  necessary  for  their  protection,  and 
rhen  there  were  not  many  regular  troops 
nrailable,  the  duty  was  committed  to 
mall  parties  of  patrols,  and,  if  the  rails 
Vffire  destroyed,  the  inhabitants  were 
punished. 

Next  in  importance  to  the  defence  of  a 

nilway,  are  the  means  of  destroying  it, 

tad  the  reasons  for  doing  so.     The  ofHoer 

duirged   with   this  duty  should  be  well 

•eqnainted  with  the  time  at  his  disposal, 

nd  with  the  nature  of  the  operations  of 

Ui  general.     It  would  not  be  desirable 

to  destroy   large  bridges,  or   to   create 

nrions  obstacles,  when  the  ^bject  is  only 

te  delay  the  enemy  for   a  short   time, 

lAile  troops  are  being  assembled,  after 

^eh  the  offensive  is  to  be  taken  and 

tlie  line  reopened. 

On  the  other  hand,  railways  may  be 
^stroyed  in  a  definite  manner,  so  as  to 
nnder  them  useless  to  the  advance  of 
tike  enemy,  or  to  break  up  his  lines  of 
Mmmnnication.  This  is  done  by  remov- 
^  the  rolling  stock,  demolishing  the 
vit«r  tanks,  burning  the  stores  of  fuel, 
iliing  up  the  cuttings,  making  gaps  in 
tke  embankments,  blowing  up  the  bridges 
tad  viaducts,  and  destroying  or  removing 
tti  permanent  way. 

In  dismantling  a  railway,  the  points, 
oonings,  and  switches  should  be  removed, 
Hd  the  rails  destroyed.  This  is  effectually 
iiae  by  heating  and  twisting  them,  it  being 
lapoMible  to  use  them  when  so  treated. 
Otoeeniing  the  destruction  and  I'epair  of 
nil  ways,   little  has  been  added  to  the 


above  described  modes  during  the  war  of 
1870-71.  Attempts  were  made  by  the 
French  to  stop  the  German  convoy  trains 
by  means  of  torpedoes  (g.  v.),  which  were 
placed  under  the  rails,  and  were  to  ex- 
plode when  the  heavy  trains  passed  over 
them.  The  danger  was  averted  by  the 
Germans  forcing  hostages  to  accompany 
the  trains  on  the  engine.  This  measure, 
which  is  scarcely  according  to  the  usages 
of  war,  proved  efiicacious,  and  the  trains 
were  left  unmolested  by  the  French,  as 
soon  as  the  fact  was  known  that  their 
own  countrymen  would  forfeit  their 
lives  if  any  such  attempt  were  made. 
(  Vide  Transport.) 

Bain  Gauge,  vide  Pluviometer. 

Baise  a  Sieg^,  To — To  abandon  the 

siege  of  a  fortress  or  any  other  fortified 

town.  • 

BakiTig  —  £n Blading   or    sweeping  a 

work  with  artillery. 

Bally,  To — To  re-form   disordered  or 
dispersed  troops. 

Bam — In  hydraulics,  a  solid  metal 
plunger  or  piston  which  fits  tightly  into 
the  cylinder  of  an  hydraulic  press. 
Bajn,  Battering, '  ide  Battering  Ram. 
Bam,  To — In  fortification,  means  the 
act  of  compressing,  by  means  of  rammers, 
the  loose  earth  used  in  building  parapets 
and  in  filling  gabions.  Although  a  parapet 
of  loose  earth  is  less  injured  by  shot 
than  a  rammed  one,  rammiivj  is  essen- 
tial for  the  stability  of  the  ramparts 
and  parapets,  as  they  might  be  seriously 
injured  by  a  continuance  of  bad  weather. 
To  ram  is  also  a  term  used  in  thrusting 
home  the  charge  into  a  piece  of  ordnance. 
Hence  '*  to  ram  home  "  a  charge. 

Bammer  Head — A  circular  block  of 
wood  attached  to  the  sponge  staff  of  light 
guns,  and  which  is  slightly  hollowed  out 
to  receive  a  female  screw  for  the  purpose  • 
of  withdrawing  the  charge,  if  necessary  ; 
to  prevent  injuring  the  fuze,  the  holes 
in  rammer  heads  have  been  enlarged. 
The  rammer  head  itself  is  used  for  ram- 
ming home  the  shot  or  shell  into  a  gun 
or  howitzer.  The  form  and  size  of  ram- 
mer heads  depend  on  the  nature  of  gun 
with  which  thev  are  used. 

Rammer  heads  for  garrison  and  siege  guns 
are   not   attached  to  the  sponge  stav^%^ 
but  there  is  one  £ot  eacYv  naXAXT^  q\  ^"^i 
and  the  head  is  mounted  on  W^  o'^ii  isA.'bSSl. 
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Bammers  —  Large  blocks  of  wood, 
commonly  used  in  military  works,  for  the 
ramming  of  loose  earth.  The  word  ram- 
mer  is  also.applied  to  the  men  employed 
in  that  duty. 

Bamp  (French,  rampe,  a  slope) — ^A 
gentle  incline  of  earth,  constructed  along 
the  interior  slope  of  a  rampart,  to  faci- 
litate the  passage  of  artillery,  &c.  from 
the  interior  to  the  terreplein  of  the  work, 
or  in  continuation  of  the  roadway  of  a 
bridge.  Ramps  for  artillery  should  not 
have  slopes  greater  than  one-seventh, 
and  should  be  8  feet  wide  for  a  field  gun. 

Sampart — In  fortification,  the  great 
mass  of  earth  thrown  up  from  the  ditch 
inwards,  in  order  to  give  the  defenders 
a  commanding  surface  for  their  cannon 
and  musketry.  On  the  exterior  of  the 
rampart  is  the  escarp  wall,  between  30 
and  35  feet  in  height.  It  may  either  be 
detached  from  the  rampart  or  may  be 
joined  to  it,  forming  a  retaining  wall  or 
revetment  to  its  exterior.  On  the  rampart 
stands  the  parapet.  The  term  rampart 
is  only  applicable  to  permanent  fortifica- 
tions. 

Bamrod  —  An  instrument  of  iron  or 
steel  for  ramming  home  the  charge  in 
muzzle-loading  small-arms. 

The  first  ramrods  which  were  invented 
were  made  of  wood,  and  were  not  at- 
tached to  the  musket,  but  were  carried 
in  the  hand,  or  stuck  in  the  belt.  In 
this  manner  they  got  frequently  broken, 
and  often  during  an  engagement  only 
one  or  two  sound  ramrods  were  to  be 
found  in  a  company.  The  introduction 
of  the  iron  or  steel  ramrod,  which  took 
place  somewhere  about  1741,  rendered 
the  musket  therefore  much  more  service- 
able. 

Banding — In  fortification,  is  a  kind  of 
basket-work,  formed  in  making  gabions. 
One  rod  only  is  used,  and  an  odd  number 
of  pickets,  in  forming  the  basket,  the  rod 
being  passed  alternately  inside  and  out- 
side the  pickets.     {Vide  Brushwood.) 

Bandom — Want  of  direction  in  firing  a 
gun  or  musket ;  hence  the  expression, 
to  fire  at  random,  A  random  shot  is  a 
common  expression  when  a  fire-arm  has 
been  discharged  without  aiming  in  any 
particular  direction. 

Bange  —  In  gunnery,  is  defined  as 
''  the   distance  from  the   muzzU  oC   & 


gun  to  the  second  intersection  of  the 
trajectory  with  the  line  of  sight,"  (The 
first  intersection  is  made  near  the 
muzzle,  where  the  shot  in  its  ascent 
crosses  the  line  of  sight.)  **  The  range  is 
not  accurately  the  distance  to  the  poiaft 
at  which  the  shot  impinges  on  the  pUui^ 
imless  that  is  also  the  point  aimed  at,  bat 
the  difference  is  practically  of  impM** 
tance  only  at  short  distances.  In  praetm 
the  range  is  usually  measured  from  the 
muzzle  of  the  gun  to  the  point  of  imped 
on  the  object,  or  to  the  first  graze  of 
the  projectile.  The  range  depends  on  tki 
initial  velocity,  the  form  and  density  if 
the  projectile,  the  angle  of  elevatim  if 
the  gun,  and  the  difference  of  level  be* 
tween  the  planes  upon  which  the  ga 
and  object  respectively  stand." 

The  range  of  field  artillery  nowadsji 
with  rified  guns  may  be  said  to  e^ 
tend  from  800  to  4000  yards;  thiiyii 
suggested  by  a  German  general,  wtj 
for  convenience  sake  come  under  tki 
name  of  the  zone  of  accurate  fire,  ni 
the  zone  of  imperfect  fire.  The  extrem 
range  of  rified  small -arms  may  be  plaeai 
at  1000  or  1200  yai-ds. 

Bange  Board — ^This  nature  of  bosfl 
is  intended  for  guns  in  fortresses,  fro* 
the  7-inch  calibre  upwards ;  it  is  plaei' 
in  a  convenient  position  in  the  fbrtna 
where  it  can  be  seen  and  consulted,  it 
has  the  distances  painted  on  it  of  pi^ 
minent  objects  within  the  range  of  tht 
guns  mounted  on  the  works. 

Bange,  Maxinmni,  vide  MaziimB 
Range. 

Bange  of  a  Shot,  Mean,  vide  Ut» 
Range  of  a  Shot. 

Bange  Plates— Plates  of  brass  attiM 
to  the  brackets  of  the  16-pr.  and  9^* 
wrought-iron  field  carriages. 

They  are  marked  with  three  coIiiBi* 
of  figures,  showing  the  range  in  ysi^ 
from  100  to  4000  for  16-pr8.  and  frtfi 
100  to  3500  for  O-prs.,  with  the  cent* 
spending  elevations  and  tenths  of  liiie> 

Bange,  Foint-Uank,  vide  Point-bltik. 

Bange-finder  —  An  instrument  Af 
ascertaining  the  range  of  a  piece  of  of'' 
nance  or  small-arm.  Nolan's  if  M*" 
sidered  the  best  instrument  of  its  US' 
for  guns,  and  has  lately  been  adnitti' 
into  the  service,  after  a  eonndenkli 
>  WTuaber  of  trials. 
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The  following  is  a  brief  notice  of  the 
I|i|itfatii8,  as  extracted  from  the  l^mes : 
— ^It  consists  of  a  pair  of  angle  measures, 
Mt  and  left^  each  formed  of  a  pair  of 
toBKOpes,    placed    at    right  angles   to 
lid  across  each  other,  one  telescope  being 
Meh    larger  than   the   other.      These . 
ivtniments    are    mounted    on    tripods ; 
width  fold  up,  and  are  carried  just  as 
krd  legs    are,  the    instruments    being ; 
peked  away  in  leather  cases  for  trans> 
firt  from    point    to   point.     In   using 
As  apparatus,   the  larger  telescope  of 

'  tti  iitstrument  is  directed  at  the  object 
tti  range  of  which  is  required,  the 
■atler  one  being  directed  toward 
tti  twin  instrument  upon  the  twin 
toipod.  This  gives  the  angle  of  which 
tti  intersection  of  the  telescopes  forms 
tts  apex,  and  the  object  and  twin  tri- 
pod the  extremities.  Besides  the  angle 
JMuures  and  their  fittings,  a  50-yard 
■Msuring  tape  and  a  metal  calculating 
nller  are  required.  The  roller  is  a  metal 
ibte  or  disc,  about  4  inches  in  diameter, 
■ride  which  two  flat  rings  are  made  to 
Mate,  a  number  of  figures  and  divisions 
Infag  inscribed  on  each.  To  explain  its 
■i^  H  should  be  stated  that  the  distance 
ktween  the  two  tripods  is  first  measured, 
ad  that  an  angle  represented  by  a 
nmber  never  exceeding  100  is  obtained 
It  each  of  the  two  stations.  There  are, 
thvefbre,  three  numbers  to  be  combined 
together  or  dealt  with  to  obtain  the 
nage.  To  do  this,  one  of  the  rings  is 
tamed  round  until  the  word  '  tape '  has 
Wm  brought  under  the  number  given 
W  the  tape  as  the  distance  between  the 
|Utt.  The  second  ring  is  then  turned 
Util  a  mark  representing  a  gun  is 
knaght  under  the  number  on  the  ring  im- 
Mdiateiy  above  it,  found  by  the  angle 
Mtturer    at    one    tripod.      The    third 

~  mber,  found  at  the  other  tripod,  is  then 
Might  for  on  the  inner  ring  of  the 
nller.  Above  this  is  another  figure, 
frtt  which  a  line  leads  up  to  the  actual 
mge  which  is  engraved  on  the  outer 
ihg.  With  this  apparatus  ranges  can 
W  readily  found  for  guns  before  they  are 
Iraiight  into  position  in  front  of  an 
j/*  (F«fo  Telemeter.) 
ink — The  relative  position,  in  the 
J,  which  officers  and  men  hold  with 
tmpBct  to  each    other.     The  following 


represent  the  different  ranks  in  the  army : 
re  imental  rank,  local  rank,  army  rank,  re- 
latioe  rank,  honorary  rank,  brecet  rank, 
substantive  or  permanent  rank.^ 

Army  rank  is  the  position  an  officer 
holds  in  the  army  either  by  brevet  or 
regimental  rank.  Should  the  date  of 
commission  of  any  two  officers  be  iden- 
tical, the  seniority  of  position  will  be 
referred  to  the  date  of  last  promotion 
in  the  rank  below. 

.  Brevet  rank  is  army  rank,  and  superior 
to  the  regimental  rank  which  an  officer  has 
attained.  It  is  given  for  gallant  seinrice  in 
the  field,  or  for  long  service.  In  the  latter 
case,  for  instance,  a  lieutenant-colonel 
becomes  a  brevet-colonel  after  having 
served  5  years  regimentally  in  that  rank. 

Ifunorary  rank. — Such  increased  rank 
as  is  accorded  by  her  Majesty  to  officers 
who  have  retired  on  full  pay  from  the 
service.  A  colonel  under  such  circum- 
stances is  gazetted  to  the  rank  of  major- 
general  on  retirement,  but  the  rank 
confers  no  command  or  pay;  it  merely 
gives  title  and  precedence. 

Local  rank, —  The  rank  given  to  an 
officer  in  her  Majesty's  service  sei*ving  in 
a  foreign  land  with  other  troops,  whereby 
he  is  placed  in  his  proper  position,  as  re- 
gards equality  of  rank,  with  those  officers 
whose  first  commissions  are  of  the  same 
date,  but  who  have  been  more  fortunate 
in  promotion.  For  instance,  a  British 
officer  located  in  India,  with  his  regi- 
ment and  with  troops  belonging  to  the 
Indian  army,  may  find  himself  junior 
in  rank  to  an  Indian  officer,  though 
his  first  commission  is  of  the  same  date ; 
to  equalise  their  standing  in  the  country, 
what  is  termed  local  rank  is  conferred 
by  the  commander-in-chief  in  India. 

Relative  rank  is  described  as  follows : — 
"  Signities  the  precedence  which  certain 
non-combatant  officers  and  others  are 
entitled  to  take  among  their  combatant 
brethren;  for  instance,  a  commissary- 
general  has  the  rank  of  major-general. 
Relative  rank  carries  with  it  all  prece- 
dence and  advantages  attaching  to  the 
military  rank  with  which  it  corresponds, 
except  command,  and  regulates  rates  of 
lodging  money,  number  of  servants, 
rations  of  fuel  and  light  (or  allowance 
in  their  stead),  detention  ani  prize 
money.     Relative  rank  does  not  entitle 
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the  holder  to  salutes  from  ships  or  fort- 
resses, nor  to  the  turning  out  of  a  guard." 
It  has  lately  been  determined  that  the 
assistant  military  secretary  at  the  Horse 
Guards  is  to  have  the  relative  rank  of 
colonel. 

Substantive  rank  may  be  termed  solid 
or  permanent  rank,  such  as  confers  upon 
an  officer  the  pay  of  his  rank  with  the 
position  and  precedence  attending  it. 
Thus  a  major  drawing  a  major's  pay, 
and  consequently  enjoying  a  major's  posi- 
tion in  his  regiment,  is  an  example  of 
subitantive  rank. 

The  terms  rank  and  appointment  being 
very  generally  misapplied  when  used  with 
respect  to  positions  held  by  non-com- 
missioned officers  and  men  of  the  army,  it 
has  lately  been  notified  by  the  commander- 
in-chief  that  the  following  are  ranks,  viz. : 
— Regimental  corporal-major,  regimental 
sergeant-major,  quartermaster  corporal- 
major,  regimental  quartermaster  sergeant, 
;iergeant,  corporal,  bombai'dier,  second 
corporal,  and  private.  All  other  posi- 
tions, whether  conveying  relative  rank 
or  not,  are  appointments. 

The  term  rank  is  also  applied  to  a  line 
of  soldiers  drawn  up  side  by  side  in  one 
row.      This   is  called  single  rank ;  and 
double  rank  when  there  are  two  rows  of  | 
men,  one  behind  the  other.  i 

Bank  and  File — The  body  of  soldiers 
constituting  the  mass  of  the  army,  and 
including  all  ranks  from  corporal  down- 
wards. Rank  and  file  means  also  literally 
the  lines  of  men  from  side  to  side,  and 
from  front  to  rear ;  a  rank  being  a  row 
of  men  standing  side  by  side,  and  a  file 
of  soldiers  a  line  of  men  standing  one 
behind  another. 

Banking  Fast — A  military  movement 
performed  by  mounted  corps  at  reviews 
before  the  reviewing  officer.  It  consists  in 
marching  past  by  single  file  or  in  sections. 

BanSMk,  To — ^To  pillage ;  to  plunder.   > 

Banaom — ^The  price  paid  for  the  release  ' 
of  a  prisoner  of  war  from  captivity  or  j 
punishment,  or  the  release  of  a  private  ; 
individual  from  brigands. 

Bapidity  of  Fir^The  rate  at  which 
ordnance  of  all  natures  can  be  fired.  As 
remarked  by  Lieut.-Colonel  Owen,  in  his 
*  Modern  Artillery  ' — ••  When  rapidity  is 
combined  with  accuracy  of  fire,  the  effect 
/>-  greatly  increased,  but  the  latter  should 


not  be  sacrificed  to  the  former,  except  at 
case-shot  ranges ;  a  too  rapid  fire  is  dan- 
gerous to  the   gunners,  and   wastes  ths 
>  ammunition.     As  a  general  rale,  the  fin 
;  may  be  more  rapid  as  the  range  decreasei, 
the  probability  of  hitting  being  lessas  tht 
range   increases.     In    ordinary  pracUeii 
rifled  guns  can  be  fired  as  quickly  as  smootb- 
bore  guns,  and  muzzle-loading  rified  gim 
as  rapidly  as  breech-loading  pieces.    WitI 
;  well-drilled  gunners,  about  two  rounds 
I  of  shell  can  be  fired  from  a  ri£ed  pieci 
in   a  minute,*  the  gun  being  properly 
laid  at  each  round ;  three  or  four  ronnu 
of  case  can  be  fired  in  the  same  time." 
I      Bapier — Formerly    signified   a    Ioa|^ 
straight  broadsword,  but  is  now  under* 
i  stood   to   mean  a  light,  edgeless,  finely 
'  pointed  sword  about  3  feet  long.    Thii 
'  nature  of  sword  is  only  now  worn  on 
I  occasions  of  court  ceremonial. 
I     Barefaction  (Latin,  rarefacio,  I  mib 
I  thin) — In  physics,  the  act  of  causing  i 
substance   to  become  less  dense ;  it  S» 
denominates   the   state  of  this  leaaeud 
density. 

Baap — ^A  species  of  file  which  is  fz- 
plaiued  as  being  formed  when  the  snrfMi 
of  the  steel  is  dotted  over  with  sepanti 
teeth  formed  by  the  indentation  of  a  pointed 
chisel  or  punch.  Rasps  are  used  for  wocdi 
and  soft  materials ;  double-cut  files  kt 
metals  and  general  purposes.  They  an 
in  very  general  use  with  most  artificer! 
Batan  {Calamus)— The  plants  which 
yield  ratans  are  considered  by  botaniati 
as  a  genus  of  the  family  of  palat 
They  are  abundant  in  all  the  foresti  of 
the  Malay  and  Philippine  Archipelagotft 
and  are  used  extensively  as  cordage  9t 
ligatures,  or  in  the  manufacture  of  miti 
and  basket-work.  The  best  are  the  prt" 
duce  of  Malacca.  A  coarse  descriptiii 
is  found  in  many  parts  of  the  peninnU 
of  India,  and  it  is  used  for  ordinary 
purposes,  as  baskets,  &c.  It  aniwtf* 
better  than  bamboo  for  baskets,  and  (Bt 
strong  fences  when  interwoven  betwMi 
stakes.  The  ratan,  when  burnt,  jicUi 
an  ordinary  black  for  paint. 

Batohet  Wheel— Is  described  aa  **• 
simple  contrivance  for  preventing  a  whatl 

*  Segment,  with  percusaioii  Aiae^  ratter  aian 
quickly— about  seven  rounds  In  tlireentanM; 
but  Khrapnel,  with  time  ftuHi^  obHj  •boallva 
TOVLtida  id  tlie  some  time. 
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ruing  except  in  one  direction.  A 
lays  into  the  teeth  of  the  wheel, 
ing  it  to  revolve,  but  preventing 
ill  on  the  part  of  the  weight,  or 
se  contrary  to  the  direction  of 
er.  This  contrivance  maj  be  con- 
vdth  other  machinery  by  means 
.  instead  of  cords,  or  the  wheel 
e,  as  in  the  cases  of  the  turn- 
bridges,  &c.,  where  the  number 
I  of  the  ratchet  wheel  is  required 
eistered." 

Iiook — A  priced  vocabulary  of 
lent  stores,  by  which  officers  and 
are  debited  for  the  loss  of  or  m- 
le  to  government  property  under 
arge,  if  committed  through  care- 
&c. 

—  In  mathematics,  the  mutual 

of  two  magnitudes  of   the  same 

>ne  another,  in  respect  of  quantitf/. 

ire  divided  into  arithmetical  and 

iXil.     An  arithmetical  ratio  con- 

the  difference  of  the  quantities, 

ometrical  ratio  in  their  quotient. 

s  arithmetical  ratio  between  6  and 

4  or  2,  which,  added  to  the  less, 

le  greater,  or,  deducted  from  the 

gives  the  less.     The  geometrical 

4 
stween  4  and  2  is  —  or  2,  and  the 

ig  multiplied  by  2  will  make  the 

or  the  greater  divided  by  2  will 
e  less. 

a — A  soldier's  daily  allowance  of 
1  the  daily  forage  (9. 17.)  issued  to 

or  other  animal.  In  the  Eng- 
ij  the  peace  ration  is  f  lb.  of 
lb.  of  bread  per  man ;  37  lbs.  of 

every  12  men  daily ;  2^  gills  of 
very  18  men,  and  such  groceries 
etables  as  the  soldier  chooses  to 
he  war  ration  is  as  follows : — 

of  bread.  • 

of  fresh  meat,  if  procurable ;  if 

meat. 
[)f  rice. 
3f  sugar. 
>f  coffee,  or  in  lieu  of  it  I  oz.  of 

nf  salt.. 
of  spirits. 

■ation  varies  slightly :    1   lb.  of 
for  1)   lb.  of  bread  ;  tea  instead 
i;  firesh  vegetables  when  avail- 
not  to   be  obtained,  preserved  ' 


potatoes  and  compressed  vegetables 
should  be  issued. 

In  a  scientific  investigation  which 
took  place  some  years  ago,  it  was  settled 
that  the  nutriments  required  to  keep 
able-bodied  men  doing  heavy  work  in 
health  should  contain  three  carboni- 
ferous elements  to  one  nitrogenous. 

In  India  the  soldiers'  ration  consists  of-~ 


1  lb.  of  bread 
1  lb.  of  meat. 
4  oz.  of  rice. 
2J  oz.  of  sugar. 


i^  oz.  of  tea,  or 
coffee  in  lieu. 
}  oz.  of  salt. 
1  lb.  of  vegetables. 
3  lbs.  of  firewood. 


During  .the  Franco-German  war,  the 
Germans  largely  used  pea  cake  or 
sausage,  which  was  introduced  by  Prince 
Frederick  Charles.  It  was  found  to  be 
very  portable,  and  was  marked  in  por- 
tions ;  it  made  good  pea  soup. 

In  the  field,  when  provisions  are 
scarce,  an  officer  can  claim  to  be  rationed. 

Bat-line — The  rope  or  cord  used  for 
enclosing  any  spot  or  ground. 

BatVtail — A  tajiering  file;  also  the 
tapering  at  the  end  of  a  rope. 

Bavage,  To— To  do  all  the  mischief 
possible  in  a  country  by  force  of  arms 
or  other  ways. 

Bavelin  —  In  fortification,  a  work 
having  two  faces  forming  a  salient  angle, 
placed  beyond  the  main  ditch  opposite  to 
the  curtain,  and  separated  from  the 
covered  way  by  a  ditch  that  runs  into 
the  main  ditch. 

Baw — In  a  military  sense,  unripe  in 
skill,  wanting  in  knowledge.  This  term  is 
applied  to  troops  when  they  have  little 
experience  in  the  use  of  arms.  Hence  the 
expression,  "  raw  recruit." 

BaMf  To — In  fortification,  to  demolish, 
to  level  with  the  ground. 

Beady — Prepared,  prompt.  It  is  also 
a  word  of  command  in  rifle-firing  exer- 
cise, being  the  contraction  of  make  ready 
or  be  prepared. 

Beagents  —  In  chemistry,  bodies  em- 
ployed by  the  analyst  in  ascertaining  the 
presence  of  others  under  examination. 
They  are  usually  divided  into  general  and 
special  reagents.  The  former  designation 
is  commonly  applied  to  those  substances 
which  are  used  to  separate  bodies  into 
different  groups ;  and  the  latter,  to  t\\!(Mib 
employed  to  distinguish  \.\i«  T^erci^Tik  oi 
these  groups  from  each.  oV.\v«t. 
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Bealgar,  vide  Orpiment. 
Beam,  To — ^To  scoop  out ;  to  enlarge 
or  widen  the  bore  of  a  piece  of  ordnance 
to  the  required  calibre.  The  practice  of 
reaming  out  guns,  or  boi  ing  them  up,  first 
took  place  in  the  British  service  in  1830  ; 
it  was  done  with  the  view  of  increase 
ing  the  weight  of  metal  projected  from 
such  guns  as  were  then  on  hand  in  the 
British  service,  at  the  time  when  the 
advantages  of  large-calibred  ordnance 
were  not  absolutely  decided  on.  It  was 
therefore  but  a  temporary  expedient,  and 
for  that  particular  purpose,  reaming  out 
has  been  abandoned.  But  in  the  conver- 
sion of  smooth-bore  ordnance  for  the  pur- 
pose of  being  rifled,  the  guns  have  still  to 
be  reamed  out  preparatory  to  being  relined. 
Sear — In  the  general  acceptation  of 
the  word,  anything  situated  or  placed 
behind  another.  This  term  is  variously 
used  in  military  matters. 

Rear  of  a  body  of  troops  means  the 
hindermost  part  of  that  body,  such  as 
the  rear  of  an  army,  battalion,  squadron, 
or  company ;  rear  rank,  the  rank  which 
covers  the  front  rank. 

Sear  Guard — A  detachment  of  troops 
which  brings  up  and  protects  the  rear  of 
an  army.  It  should  be  composed  of  com- 
panies from  several  regiments,  not  of 
whole  battalions.  The  strength  of  rear 
guards  varies  from  one-fourth  to  one- 
fifth  the  whole  force,  and  should  be 
formed  from  the  reserves  or  the  freshest 
troops.  In  an  open  country  all  the 
available  cavalry  should  be  employed, 
and  always  some  of  the  best  infantry, 
whether  the  army  be  advancing  or  re- 
treating. In  the  former  case,  such  a  guard 


general   to    check  the    pursuit   of  the 
enemy.       To    meet    such  a    possibilitr 
and  danger,  generals,  as  Colonel  Hamlejr 
states,   usually  keep   part   of    their  re- 
serves out  of  action,  in  order  to  eofir 
the    retreat,    which  will    give   time  to 
restore  order,  and  to  take  advantage  tt 
favourable  ground  to  make  a  stand ;  uoder 
such  circumstances,  seldom  more  thin  a 
fifth  or  sixth  of  the  total   force   fbrmi 
the  rear  guard,  especially  if  it  be  fonotA 
entirely  of  the  troops  of  the  reserve. 

Sebate  Plane — In  carpentry,  a  pa- 
facing  plane,  having  the  cutting  edge  of 
the  iron  extending  the  full  width  of  the 
sole  of  the  plane. 

Beoeiver  —  In  chemistry,  a  form  of 
vessel  employed  to  collect  the  prodoet 
of  any  distillation.  Receivers  used  ii 
the  laboratory,  generally,  consist  of  |^ 
globes  of  sizes,  provided  with  <me  or 
more  necks. 

Beciprocal  (Latin,  reciprocus,  aIte^ 
nating)-^In  mathematics,  is  that  number 
which,  when  used  as  a  multiplier  to  the 
number,  gives  1  as  the  result.  For  bh 
stance,  the  reciprocal  of  7  is  }  or 
•1428571,  and  vice  versa, 

Seoiprooal  DefSmce — A  sort  of  flank* 
ing  defence,  to  be  found  in  permaseit 
fortifications.  In  constructing  works  of 
this  nature,  the  following  are  thi 
objects  aimed  at : — 

"1.  To  afford  cover  or  protection  to  the 
guns,  masonry,  and  bodies  of  the  de- 
fenders fi'om  the  effects  of  an  enemy^ 
fire  of  every  description, 

"  2.  To  arrange  the  covering  worb  h 
such  a  manner  that  the  defenders  vtj 
use  their  weapons  with  facility,  and  theft 


has  for  its  object  the  collecting  of  strag-  !  the  enemy  may  be  kept  under  fire  fro* 

glers,  the  protection  of  the  baggage  of  |  his  first  appearance  within  range  of  the 

or  army,  and  the  brinsinsr-in    heaviest  guns  to  the  moment  even  of  hii 

arrival  at  the  crest  of  the  defender'* 
works,  a  condition  which  necessarily  les^ 
to  the  introduction  of  reciprocal  or  fink" 
ing  defence,  as  it  would,  in  manyctMe* 
be  impossible  that  it  could  be  fulfUled  hy 
means  of  direct  fire  alone,  each  work  of 
defence  becoming  a  cover  to  the  ssmW 
ants  against  the  fire  of  its  defenders  whn 
they  have  advanced  to  its  base,  It  beitf 
also  evident  that  flanking  fire  is  inV" 
more  efficient  than  direct  fire. 

**  The  term  *  reciprocal '  here  vied  ci" 
Yc^%^«&  more  fully  the    character  tf^ 


the  force  or  army,  and  the  bringing-in 
in  safety  the  last  man  who  loiters  behind, 
or  the  last  cart  or  beast  of  burden  em- 
ployed in  the  transport  of  the  stores  or 
baggage.  It  is  generally  a  tedious  duty,  and 
needs  an  officer  of  firmness  and  patience. 
In  the  latter,  the  duty  is  still  more 
important,  for  in  a  retreating  army, 
which  in  all  probability  is  a  beaten  one, 
all  is  in  confusion.  Men  are  unwilling  to 
form,  especially  if  run  in  upon  by  the 
pursuing  army,  and  consequently  great 
disorder  may  be  expected  if  arrange- 
ments  are  not  made  by  tlie  lelieaVVn^ 
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ject  of  such  defence  than  the  term 
lanking/  as  it  generalises  the  idea 
tended  to  be  conreyed,  by  including 
rerse  fire  and  every  arrangement  by 
lich  the  ground  not  acted  u])on  by 
rect  fire  of  one  part  of  a  work  is 
ought  within  the  action  of  the  fire  of 
lotber  part." 

Xaoiprooatixig  Kotion— The  movement 

!  a  body  backwards  and  foi*ward8.     Re- 

procating  motion  is  frequently  required 

I    some    kinds   of  machinery,    and  the 

pplication  of  this  motion  is  best  observed 

J    a    crown-wheel,   double    rack,  and 

oeentric  wheel. 

SMkonings,  vide  Off-reckonings. 

SmoU  (French,  reculer,  to  go  back) — 

b  artillery,  the  motion  of  a  gon  and  its 

etrriage,  or  of  a  small-arm,  in  a  direction 

Apposite  to  that  of  the  shot  when  the  piece 

k  fired.      It  is  caused  from  the  ignition 

ti  the  charge   impelling  the   gun  and 

Aot  in  opposite  directions.     This  action 

ti  recoil  has  a  very  destructive   effect 

•pon  the  carriage  of  a  gun.     With  heavy 

toa,  the  effect  is  considerably  reduced 

vf  the  use  of  hydraulic   or  pneumatic 

nrffers  (q.  «.). 

Becoil,  it  is  stated,  has  no  effect  upon 
ittlur  the  velocity  or  the  range  of  a 
fnjectile  in  artillery  guns.  The  shot, 
it  k  believed,  has  left  the  piece  before 
tke  gun  commences  to  recoil.  With 
■lall-arms,  the  recoil  is  known  as  the 
i^  and  there  is  a  perceptible  dif- 
ftnnce  in  the  range  whether  the  gun  be' 
feed  from  the  shoulder  or  from  a  fixed 
mi  The  <  Artillerist's  Handbook  of 
K^erence '  gives  the  formula  for  ascer- 
taining the  velocity  of  recoil  of  a  gun  and 
ill  carriage. 

laoonnaiBSanoe  —  The  act  of  recon- 
Mtring ;  an  examination  of  a  portion  of 
tOQttry  with  a  view  to  ascertaining  its 
Monrces  for  the  movements  and  subsist- 
"■oe  of  an  army. 

This  duty  properly  belongs  to  the 
^urtermaster-generars  department,  but 
li  light  cavalry  is,  nowadays,  constantly 
Moployed  in  gaining  intelligence  of  the 
Many  and  reporting  as  to  the  features  of 
ik  country  in  front  of  advancing  armies, 
Mnlry  officers,  and,  indeed,  all  ofiicers, 
Aoold  be  able  to  make  intelligent  reports 
•i  and  sketches  of  roads,  rivers,  and 
idlitary    positions.      With    this    view, 


classes  of  instruction  in  reconnaissance 
have  been  formed  in  the  principal  mili- 
tary stations  under  the  quartermaster- 
general's  department,  in  connection  with 
the  intelligence  department  of  the  army. 

Reconnaissances  are  of  two  kinds:  1. 
Reconnoitring  the  enemy,  or  offewtive 
reconnaissance ;  and  2.  Topographical  or 
defensive  reconnaissance  of  ground. 

An  enemy  may  be  reconnoitred  either 
secretly  or  openly  by  force.  In  the  first 
case,  the  reconnaissance  is  executed  bv 
an  officer  alone,  or  accompanied  by  a 
small  escort ;  he  endeavours  to  approach 
the  enemy's  position  as  near  as  he  can 
to  ascertain  his  strength  and  intentions, 
and  even,  if  necessary,  to  draw  upon 
himself  the  fire  of  his  sentries,  which 
would  disclose  the  position  of  his  outposts. 

In  the  second  case,  the  reconnaissance 
is  undertaken  for  the  purpose  of  dis- 
covering the  strength  and  position  of  an 
enemy,  with  the  view  of  attacking  him. 
The  execution  of  such  a  reconnaissance 
demands  great  intelligence,  and  as  it 
cannot  be  thoroughly  practised  in  time 
of  peace,  and  can  only  be  practically 
learnt  in  actual  service  in  the  field,  no 
rule  can  be  laid  down  as  to  the  mode  of 
carrying  it  out.  This  kind  of  reconnais- 
sance is  conducted  by  a  general  officer, 
who,  at  the  head  of  a  considerable  force, 
marches  openly  towards  the  enemy,  drives 
in  his  outposts,  and  forces  him  to  discover 
his  position  and  line  of  battle.  Such  a 
reconnaissance  is  called  armed  recon- 
naissance or  reconnaissance  in  force.  It 
should  be  resorted  to  as  seldom  as  pos- 
sible, as  it  often  leads  to  collisions,  some- 
times even  to  general  actions. 

A  topographical  reconnaissance  of  ground 
is  undertaken  by  staff  officers  or  others 
for  the  purpose  of  obtaining  information 
for  the  general  in  command  relative  to 
the  country  in  which  he  is  operating. 
No  operation  in  war  can  be  safely  con- 
ducted unless  the  officer  commanding  the 
troops  in  the  field  is  acquainted  (either 
personally  or  by  means  of  information  sup- 
plied by  others)  with  the  country  in  which 
he  is  acting.  As  it  is  impossible  for  that 
officer  to  examine  the  country  minutely 
by  himself,  he  employs  others  to  do  so  for 
him,  and  to  obtain  such  information  as 
is  necessary  for  the  pio^^i  <»sm\:>YQAXI\QiU 
o£  his  moTements,  in  coiiyaiicXvm.  ^\\)^ 
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the  infonnation  previoasly  obtained  from 
the  intelligence  department  {q.  v.).  The 
importance  of  reconnaissances  can  hardly 
be  over-estimated,  for  upon  their  accuracy 
the  fate  of  a  battle  or  even  of  a  campaign 
may  depend.  This  instruction  should 
therefore  not  only  be  confided  to  military 
colleges  and  the  staff,  but  also  practised  by 
officers  of  every  branch  of  the  service, 
so  as  to  enable  them  to  perform  in  an 
efficient  manner  the  duties  of  flanking 
parties,  of  detachments,  and  of  outposts. 

A  topographical  reconnaissance  consists 
of  a  sicetch  of  the  ground,  accompanied  by 
a  written  report.  Want  of  time,  and  the 
presence  of  the  enemy,  may  prevent  an 
officer  from  doing  more  than  making  a 
rapid  examination  of  the  country  or 
object  he  is  ordered  to  reconnoitre.  In 
this  case  a  written  report  without  a 
sketch  may  prove  of  great  >alue. 

Certain  qualifications  are  necessary  to 
be  possessed  by  officers  sent  on  recon- 
noitring duties,  such  as  a  facility  in 
sketching,  in  judging  distances  correctly 
by  the  eye,  by  their  own  pace,  and  that 
of  their  horses.  A  knowledge  of  the 
language  of  the  country  reconnoitred,  of 
fortifications,  as  well  as  the  habit  of  ob- 
serving ground  with  reference  to  military 
operations,  are  most  useful. 

In  reconnoitring,  the  following  general 
observations  and  notes  should  be  made  : — 

Hoods, — ^These  should  be  examined  and 
described  mile  by  mile,  and  a  report  made 
upon  them  as  to  their  width,  their  fit- 
ness for  cavalry,  infantry,  and  artillery  ; 
whether  they  are  likely  to  become  im- 
passable in  bad  weather ;  whether  easily 
repairable,  and  whether  materials  for 
mending  them  exist  near  at  hand  and  of 
what  kind ;  their  contraction,  such  as 
fords,  bridges,  and  defiles ;  width,  material, 
and  strength  of  the  bridges ;  the  means 
of  defending  the  passage  over  them.  The 
names  of  the  towns,  villages,  and  single 
houses  along  the  road ;  the  cross-  and 
by-roads,  and  the  distance  to  the  towns, 
villages,  and  private  houses  they  lead  to. 

Bivers  and  streams, — Their  sources  and 
their  general  direction  ;  their  breadth, 
depth,  nature  of  their  bottoms,  banks, 
and  beds;  whether  navigable,  and  by 
what  description  of  vessels  ;  the  quality 
of  their  water,  and  the  variations  to 
which  they  are  subject  at  ceTtam  &eaaQii&\ 


the    number    of    fords,    their   qi 
capacity,    and    possibility  of   impi 
ment ;  the  nature  of  the  ground 
cannon-shot  of  each  bank.    The  bi 
the  matenal  used  in  their  constnu 
their  length  and  breadth  ;  whether 
sible  to  artillery  and  capable  of 
ing   its   weight;    the    best    method 
destroying,  and  what  material  at  hailj 
repair  them  if  destroyed  ;  the  best 
tion   for  defending  them  and  woi 
defend  them.     The  ferries ;  their  If 
nature,  and  landing  place  on  eadi 
the  number  and  nature  of  boats 
the  number  of  men  and  horses  that  < 
transported  at  each  tnp. 

Canals, — ^Their  course  and  breadth ; 
nature  of  the  traffic  carried  on  by 
the  number  of  boats  and  their  ca| 
the  number  of  locks,  and  how  th«j< 
be  destroyed  or  repaired. 

Fords, — When    and    where 
nature  of  their  bottoms,  wiiether 
clay,  rock,  or  gravel ;  notice  lane 
depths,  fluctuations.     Describe  the 
and  approaches  to  the  fords ;  best 
for  defending  them,  and  what  worki  t*l 
constinicted  to  cover  them  ;  how  they  ( 
be  improved,  and  how  to  be  obsti 

Marshes,    lakes,    and   ponds,  — 
situation  and  extent,  boundaries,  nai 
tion,  landing-places.      The  method 
means   of  crossing   them ;  how  fed 
water ;  if  dry  at  certain  seasons ; 
general  character. 

Inundations. — ^Their  cause,  and 
of  traversing  them ;  or  if  imj 
what  are  the  shortest  routes 
them. 

Mountains  and  hills, — What  ptrU 
the  country  are  mountainous,  hillyi 
undulating  ;  whether  the  hills  are 
or  broken  by  rocks,  or  if  their 
gradual.  Their  roads,  passes,  and 
whether  practicable  to  artillery,  on 
or  infantry.  The  best  way  of  df  * 
them ;  the  works  that  will  be  reqi 
to  improve  them;  the  supplies  tt 
obtained.  The  nature  of  the  valleyti 
ravines ;  their  breadth,  and  whether 
or  difficult  of  passage. 

Defiles, — Note  their  length  and  tl 
nature ;  how  they  can  be  occupied  \ 
defended  in  case  of  retreat.  Whether t 
can  be  attacked  or  turned  if  strai 
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Forests  emd  tcooda. — What  roads  pass 
through  them;    their  extent  and  their 
capacity  for  troops ;  whether  they  are  an 
•dTantage  or  hindrance  to  attack  or  de- 
fence.     The    kind  of   trees    composing 
them ;  whether  adapted  for   abatis,  en- 
tanglement, or  for  telegraphic  purposes ; 
if  &r  apart,  permitting  cavalry  to  pene- 
trate, or  thick  and  difficult  to  traverse. 
Single  trees  should  be  noted,  or  other 
Qonspicuons  objects  to  give  direction  to 
eolnmns. 

.   Towns    and     villages.  —  Their     size ; 
whether  fortified  or  open,  the  number  of 
hmues  and   inhabitants;  what   supplies 
cm   be    obtained.      The    description   of 
houses  and  the  number  of  troops  which 
em  be  accommodated  ;  what  stabling  or 
other  cover  for  horses ;  the  best  means  to 
j^sce  them    in    a   state   of   defence    if 
lUacked ;  whether  healthy  or  unhealthy 
tt  particular  seasons  and  the  cause ;  the 
SBj^y  of  water;  the   number  of  car- 
riages, horses,  mules,  and  draught  oxen; 
of  bakeries,  butchers'  shops,  mills,  and 

Dttached  houses. — How  they  are  built ; 
if  what  materials  their  roofs ;  if  well 
is|iplied  with  forage  and  provisions; 
iadt  de&nsible  capacities ;  whether  easily 
bomt 

Sduways, — ^Their  direction,  length,  and 
page ;  their  construction  as  regards  the 
eoutry  through  which  they  pass ;  tun- 
•di,  cuts,  and  viaducts;  their  breadth 
ttd  length  and  depth.  Whether  they 
oouist  of  double  or  single  lines ;  descrip- 
tki  of  rails  used,  and  how  secured. 
The  number,  size,  and  situation  of  sta- 
tion; the  means  they  afford  in  trans- 
porting troops  and  material ;  the  quantity 
ofxolling  stock  they  possess  (locomotives, 
Ottiiages,  trucks,  &c.),  their  adaptation 
to  transport,  and  the  best  means  of  de- 
itn^ng  them. 

I'wiitons  should  be  reconnoitred  with  a 
view  to  their  military  occupation,  and, 
ii  doing  so,  the  number  and  description 
if  troops  necessary  to  occupy  them,  as 
veil  as  their  distribution,  according  to 
the  features  presented  by  the  positions, 
ihoiild  be  taken  into  account.  No  rigid 
files  can  be  laid  down  upon  this  point ; 
k«t  the  depth  of  the  position,  the 
fhotftcleB,  sucli  as  rivers,  morasses,  &c., 
whether  in  rear,   front,  or  ^anks,    the 


means  of  strengthening  them,  the  key  or 
keys,  and  lines  of  communication  should 
be  considered. 

These  principles  apply  equally  to  the 
selection  of  sites  for  encamping  grounds ; 
the  supply  of  water  and  means  of 
transport  should  be  noted;  the  space 
required,  the  best  position  for  head- 
quarters and  outposts,  as  well  as  its  sani- 
tary condition. 

In  reconnoitring  a  fortified  post  or 
village,  all  obstacles  that  may  impede 
the  march  of  the  attacking  force  should 
be  observed  and  reported  upon. 

Fences,  —  Their  use  as  defences,  and 
how  they  may  be  levelled. 

Slopes. — Whether  all  arms  can  move 
up  and  down  them ;  whether  cavalry, 
after  ascending,  will  be  in  a  condition  to 
charge. 

Distncts. — It  should  be  observed  what 
parts  are  mountainous,  hilly,  or  flat; 
nature  of  hills,  direction  of  chief  ridges, 
extent  of  their  valleys  and  ravines  ; 
whether  the  country  is  barren  or  culti- ' 
vated;  by  what  c^ittle  and  in  what 
numbers  it  is  grazed;  what  parts  are 
open,  and  what  parts  are  enclosed ;  the 
nature  of  enclosures  and  of  the  soil; 
what  parts  are  suitable  for  cavalry,  in- 
fantry, and  artillery ;  care  should  also 
be  taken  to  observe  the  geology,  botany, 
and  climate. 

The  general  features  of  the  district 
should  be  considered  with  reference  to 
their  bearing  upon  any  plan  of  campaign 
which  may  be  denoted  in  the  instruc- 
tions as  being  under  consideration.  The 
best  positions  to  be  occupied  with  a  view 
to  the  operations  of  the  campaign  should 
be  pointed  out  and  described,  and  a 
sketch  of  them  should  be  annexed  to  the 
report.  The  lines  of  operation,  either 
covered  or  impeded  by  them,  as  well  as 
any  positions  favourable  to  the  enemy, 
should  be  noticed. 

Reconnaissances  can  be  made  daily 
from  outposts  by  officers  commanding 
pickets.  These,  with  a  few  men,  can 
creep  up  to  commanding  points  near  the 
enemy's  position  for  the  purpose  of 
seeing  what  he  is  about. 

An  easy  mode  of  finding  out  whether 
a  village  is  occupied  by  the  enemy  or  not 
is   by  sending   a  party  oi  \vo\:«>«tEi«ii  ^X. 
full  gallop    through,   thft   m«.\iL   %\.t^\.. 
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If  occupied,  the  enemy  will  fire,  and,  if 
not,  the  party  will  pass  unmolested,  and 
thus  the  information  be  obtained. 

Balloons  (q.  v,)  afford  effective  means 
of  learning  the  whereabouts  and  doings 
of  an  enemy. 

Before  disembarking  troops  on  the 
enemy's  shore,  in  order  to  select  a  good 
spot  for  that  purpose,  a  reconnaissance 
should  be  made  by  the  naval  and  military 
officers.     (  Vide  Disembarkation.) 

Beoomioitrei  To  (French,  reconnattre^ 
to  view,  to  examine)  —  In  military 
phraseology,  this  term  means  to  observe 
the  country  and  the  enemy ;  to  remark 
the  roads,  obstacles,  &c.  by  means  of  re- 
connaissances (9.  v.). 

Beomit,  To  (French,  recruter)  —  To 
supply  what  is  wanting.  In  military  life, 
to  fill  up  the  ranks  of  a  regiment  with 
young  soldiers  who  have  enlisted  to 
serve  in  the  army. 

Beomitlng  Distriots — Districts  formed 
in  several  parts  of  the  United  Kingdom 
under  the  charge  of  officers  specially 
appointed  for  that  purpose,  aided  by 
non-commissioned  officers,  to  recruit  men 
for  the  several  regiments  and  depart- 
ments of  the  army. 

Beoruits — Men  raised  for  service  in  the 
regular  army  and  militia,  to  fill  vacancies 
in  regiments  or  to  augment  the  strength 
of  the  army.  A  recruit  remains  a  re- 
cruit from  the  date  of  his  enlistment 
until  he  has  passed  his  drill,  which 
extends  generally  to  16  weeks. 

The  Mutiny  Act  details  the  rules  and 
regulations  to  be  observed  in  the  en- 
listment of  recruits.  (  Vide  Enlist,  To,  and 
Smart  Money.) 

Beotifioation — In  chemistry,  the  pro- 
cess of  drawing  anything  off  by  distilla- 
tion, in  order  to  obtain  it  in  a  state  of 
greater  purity. 

Beotilinear — Consisting  of  right  lines. 

KedaxL — In  fortification,  the  simplest 
kind  of  trace  for  fieldworks,  having  two 
faces,  forming  a  salient  angle ;  it  serves 
to  cover  a  bridge,  causeway,  avenue,  &c., 
and  being  quite  open  at  the  gorge,  is  only 
suitable  for  defence  when  resting  its  ex- 
tremities on  a  river  or  obstacle  which 
prevents  its  being  turned,  or  else,  when 
within  the  full  sweeping  fire  of  works  in 
its  rear,  that  an  enemy  may  be  deterred 
from  any  /ittempt  to  assault  by  the  ^or^e. 


Bedonbt— In  fortiOcation,  a  fieldwoik 
enclosed  on  all  sides,  having  its  ditdi  Mt 
flanked  from  the  parapet.  It  maj  ke 
of  a  square,  polygon  ilj  circular^  or  in^ 
gtdar  flgure ;  the  circular  form  is  rufStf 
used,  from  the  unsuitable  nature  of  na 
an  outline  to  ground  in  general,  and  tin 
total  impossibility  of  giving  any  flankiii 
defence  to  its  ditch.  The  sides  of  I 
square  redoubt  should. not  be  less  tfai 
24  yards,  or  in  general  more  thai  4S 
yards. 

Bed-sear  Iron — A  defect  in  iron  wlutk 
causes  it  to  become  brittle  when  heitii 
and  to  break  when  forged. 

Bed-short  Iron — One  of  the  three  prii* 
cipal  varieties  of  malleable  iron,  poM* 
ing  this  defect,  that  it  is  brittle  whenboti 
but  extremely  soft  and  ductile  wUbt 
cold. 

Bednce,  To — Means  to  constnun,  ti 
force,  jf b  reduce  a  place  is  to  oblig*  titt 
garrison  to  surrender  it  to  the  besiegm; 
to  capitulate.  To  be  reduced  to  flf 
ranks  is  to  be  reduced  from  a  svpcritf 
rank  in  a  regiment  to  that  of  a'privaii. 

Bednit — In  fortification,  a  keep  capibii 
of  defence  after  the  enemy  has  pew 
trated  into  the  outer  works  of  • 
field  fortification  or  military  post;  ^ 
greatly  tends  to  the  security  of  uf 
work.  It  should  have  a  command  « 
5  feet,  so  that  it  may  not  be  Ml 
into  by  the  enemy.  Blockhouses  ibifl 
the  most  suitable  reduits  for  ficU- 
works. 

Be^-knot — A  knot  in  common  use  ftf 
lashings  when  two  ropes,  or  the  enli  ^ 
one  rope,  have  to  be  fastened  so  as  to  W 
easily  undone. 

Be  -  engagement  —  The  permiaits 
granted  to  soldiers,  before  and  after  boif 
discharged  (within  a  stated  period)^  • 
completion  of  their  first  period  of  senieei 
to  re-enter  the  army.  The  cuoditioit 
under  which  they  can  re-engage  for  > 
further  period  oi  service  are  givei  i* 
the  Mutiny  Act. 

The  substance  of  the  act  is  as  fblkva 
By  the  55th  article  of  the  Matinr  Act* 
any  soldier  who  has  commenced  toe  \^ 
year  of  his  first  term  of  enlistmeat,  * 
who,  being  within  3  years  of  its  tiftttr 
tion,  is  ordered  abroad,  may,  withtM 
approval  of  his  commanding  ofiioff  <f 
other  competent  military  authority,  be  it* 
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•agaged  for  such  period  as  shall  complete 
Si  years ;  and  at  the  end  of  that  term  he 
Qay  continue  to  serve  with  the  approval 
of  eompetent  authority.  Soldiers  who  have 
taken  their  discharge  at  the  expiration 
^  limited  engagement  may  be  permitted 
to  reengage,  provided  they  do  so  within 
12  months  from  date  of  discharge,  are  of 
geod  character,  and  under  34  years  of  age. 
Doldiers  who  have  declined .  to  re-engage 
■broad,  and  have  been  sent  home  at  the 
Ittblic  expense,  will  not  be  permitted  to 
jNhongage  in  this  country. 

BsHBxitering  Angle — ^In  fortification, 
Inn  angle  pointing  inwards  or  towards 
tbe  place. 

M-entering  Order  of  Battle — An  order 
rf  battle,  the  front  of  the  army  forming  | 
•  re-entering  or  enclosing  angle,  and  the  ; 
Krerse   of  the  salient   formation.     This 
Older  presents  many  advantages,  as  it  can 
CKlose  the  enemy,  and  shake  morally  and 
physicallj   the   troops   which   form   the  ' 
ngle  of  the  salient,  by  their  rear  being 
threatened  and  their  retreat  cut  off. 

Be-entering  Places  of  Arma — Eularge- 
iBtnts  in  the  covered  way,  at  the  re- 
OBtering  angles  of  the  counterscarp ;  this 
<^Mce  is  formed  by  setting  oft'  demi- 
ftffges  of  30  yards  (more  or  less),  and 
■skiiig  the  spaces  form  angles  of  100^ 
^th  the  adjoining  branches  of  the  covered 

leoTOf  To — To  pass  a  rope  or  tackle 
tkongh  a  block. 

leflning  —  The  purification  of  any 
Aetai  or  salt ;  such  as  nitre,  for  instance, 
Uuiergoes  before  it  is  fit  for  gunpowder 
porposes.  For  the  process  observed, 
tNfe  Saltpetre. 

-  le-fiynn,  To — In  drill,  means  to  bring 
liock,  after  some  manoeuvre,  a  body  of 
BOB  to  its  natural  or  original  formation 
^  aligning  it  on  some  given  point. 

Safraotion  of  Saltpetre — In  commerce, 
ii  tile  ascertaining,  with  accuracy,  the 
quantity  of  pure  salt,  or  the  amount 
^impurities,  contained  in  a  given  sample. 
Ooremment,  for  gunpowder  purposes, 
fWerally  purchases  saltpetre  at  5  per 
cant,  refraction. 

SaAise,  To — A  military  phrase,  sig- 
lil^ing  to  thrj^w  back,  or  to  keep  ba<rk 
eat  of  the  regular  alignment  which  is 
farmed  when  troops  are  upon  the  point 
of  engaging  the  enemy.     Thus  it  is  said, 


in  the  oblique  order  of  battle,  that  if 
the  right  flank  attacks,  the  letlb  must  be 
**  refused." 

Begent's  Allowanoe,  vide  Queen's 
Allowance. 

Regiment — The  derivation  of  the  word 
"  regiment  *'  seems  to  come  from  the 
Latin  rtujere,  to  rule  or  govern.  Hence 
a  regiment  is  said  to  be  governed  or 
commanded  by  a  colonel.  A  regiment 
consists  of  a  body  of  soldiers  enrolled 
together,  consisting  of  one  or  more 
battalions  of  infantry,  or  several  squadrons 
of  cavalry,  in  the  British  {irmy,  most 
of  the  regiments  have  only  one  battalion 
(7.  f.).  The  regiment  of  artillery  is  com- 
posed of  brigades,  the  term  brigade  being 
synonymous  with  that  of  regiment,  and 
each  brigade  is  commanded  by  the  senior 
lieutenant-colonel.  The  engineers  are 
termed  a  corps,  nut  a  regiment,  and  the 
organisation  of  that  body  is  in  companies ; 
the  system  of  brigades,  as  in  the  artillery, 
or  of  battalions,  as  in  the  line,  not  being 
observed.  The  word  regiment  began  to 
be  applied  to  bodies  of  British  troops  in 
Elizabeth's  reign ;  regiments  are  spoken 
of  at  the  time  of  the  Armada,  1588.  and 
as  composing  the  force  in  Ireland,  1598. 
From  that  time  forward,  the  army  and 
militia  of  Britain  have  been  organised 
into  regiments. 

Begimental— Anything  belonging  to  a 
regiment. 

Begixnental  Band,  vide  Band. 

Begimental  Colonn,  vide  Colours, 
Military. 

Begimental  Orders,  vide  Orders,  Regi- 
mental. 

Begimental  Parade,  vide  Parade. 

Begimental  Schools,  vide  Schools,  Mi- 
litary. 

Begimental  Staff,  vide  Staff. 

Begimental  Transport,  vide  Transport. 

Begimentals— The  uniform  clothing  of 
officers  and  men  in  the  service,  as  laid 
down  for  each  regiment  and  department. 
(  Vide  Clothing,  Military.) 

Begiments,  Linked,  vide  Linked  Regi- 
ments. 

Begolar — According  to  rules ;  made  in 
form  ;  such  as  regular  atiacksy  that  is, 
attacks  made  by  regular  approaches. 

Regular^  when  applied  to  the    army, 
signifies  well  disciplined  and  ivt  iox  %«t- 
vice;  hence  re^uiar  troops. 
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Beg^olars — ^Troops  whose  conditions  of 
enrolment  are  not  limited  to  time  or  place, 
in  contradistinction  to  militia  and  volun- 
teer corps. 

Begulation  Price — As  applied  to  an 
officer's  commission,  was  the  regulated 
price  paid  by  officers  for  each  step  of  rank 
(according  to  a  fixed  scale),  other  than 
death  vacancies,  vacancies  caused  by 
augmenting  a  regiment,  or  vacancies 
resulting  from  the  promotion  of  colonels 
to  be  major-generals.  When  an  offieer 
of  any  rank,  from  a  lieutenant-colonel 
downwards,  was  desirous  of  retiring 
from  the  service,  he  was  entitled  to  sell 
his  commission  for  the  price  stipulated  by 
the  reorulations.  Sometimes  he  received 
more  than  the  regulation  sum. 

Purchase  being  no  longer  permitted  in 
the  army,  the  sale  of  commissions  men- 
tioned in  the  foregoing  paragraph  has 
only  reference  to  officers  who  entered  the 
army  before  November  1,  1871. 

Segalations,  Military — All  codes  of 
rules  which  have  been  embodied  for  the 
guidance  of  officers  of  the  army,  to  insure 
uniformity  in  carrying  out  the  permanent 
orders  of  the  government  or  commander- 
in-chief;  such  are  the  Articles  of  War^ 
Mutiny  Act,  and  Queen* s  EegtUations. 
All  warrants  and  orders  of  the  Secretary 
of  War  issued  from  time  to  time  for  the 
guidance  and  instruction  of  the  civil  and 
military  branches  of  the  army  may  also 
be  classed  under  the  head  of  military 
regulations;  they  are  communicated  to 
regiments  and  departments  in  monthly 
army  circulars  through  the  Horse 
Guards. 

EegulationB,  Queen's,  vide  Queen's 
Regulations. 

Beg^nlator — ^As  described  by  Lardner, 
^'a  class  of  contrivance  which  has  for  its 
object  to  render  the  power  and  resistance 
proportionate  to  each  other.  Regulators 
generally  act  upon  that  point  of  the 
machine  which  commands  the  supply  of 
the  power  by  means  of  some  mechanical 
contrivances,  which  check  the  quantity 
of  the  moving  principle  conveyed  to  the 
machine  whenever  the  motion  becomes 
accelerated,  and  increase  the  supply  when- 
ever it  becomes  retarded.  For  example, 
this  is  accomplished  in  a  steam-engine 
bv  acting  on  a  valve  called  the  throttle  I 
valvCf  placed  in  the  main  pi\>e,  through  [ 


which  steam  flows  from  the  boiler  to  tlM 
cylinder." 

Beinforoe— The  name  given  to  tbit 
part  of  a  gun  where  an  increase  of  metal 
is  required  to  enable  it  to  withstand  tlw 
explosion  of  the  charge.  There  are  two 
reinforces  in  the  ordinary  smooth-boie 
cannon ;  the  first  re'nforce extending firooi 
the  rear  of  the  base  ring  to  that  of  tke 
first  reinforce  ring,  a  little  in  rear  of  tin 
trunnions;  second  reinforce,  from  thi 
rear  of  the  first  to  that  of  the  seeoai 
ring  in  front  of  the  trunnions.  It  ii  ii 
the  first  reinforce  (round  the  breedi) 
where  the  greatest  thickness  of  metal  ii 
found.  Since  the  introduction  of  oeUcd 
guns,  the  term  reinforce  is  in  disuM  is 
describing  rifled  ordnance. 

Seinforcd,    To  —  To   strengthen;  to 
fortifv. 

Bejoinder — In  military  courts-martiil 
other  than  grn-  nil  courts-martial,  is  thi 
defendant's  answer  to  the  plaintiff's  repli- 
cation ;  that  is,  when  the  prosecstor  ' 
makes  a  reply  to  the  defendant,  the  litter 
may  answer  again,  and  he  may  even  cell 
witnesses  to  re-establish  the  character  ftr 
credulity  of  such  of  his  witnesses  as  wj 
have  been  impugned  by  the  prosecnton 
evidence  in  reply. 

Belease — As  applied  to  soldiers  ullcle^ 
going  imprisonment,  is  the  prerogatire 
of  a  commanding  officer  to  release  * 
prisoner  from  confinement.  This  power 
is  vested  in  him  alone.  He  has  fortker 
the  power  of  remitting  the  sentence  of  i 
regimental  court-martial,  convened  bf 
himself,  and  directing  the  release  of  tkc 
prisoner,  should  he  not  approve  o(  the 
sentence  or  finding. 

Belief-— In  fortification,  the  genenl 
height  to  which  the  works  are  raiM^; 
if  the  works  be  generally  high  and  cov 
raanding,  they  are  said  to  have  a  hM 
reli(f;  if  the  reverse,  a  low  relief. 

The  term  relief  is  also  given  to  a  party 
of  soldiers  detached  from  a  guard,  wbo 
relieve  sontries  off  their  post  on  the  ex- 
piration of  their  term  on  duty. 

Believe,  To — ^To  replace;  to  change. 
In  military  language,  this  word  appliei 
to  bodies  of  troops  when  they  take  the 
place  of  others.  Thus  to  relieve  guard  i^ 
to  change  or  put  fresh  men  upon  guari 
which  is  generally  done  every  84 
hours. 
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3b  r^ieve  the  trenches  is  to  change  the 
poard  of  the  trenches. 

To  reUeve  sefUries  is  to  put  fresh  men 
m.  sentry  duty.  This  is  done  ordinarily 
iwmrj  2  hours,  by  the  corporal  of  the 
^id,  who  sees  whether  the  relieved 
matry  gives  over  the  instructions  he 
«oeiTed  to  the  one  relieving  him. 

BflmUai — In  fortification,  the  quan- 
Hy  of  earth  or  soil  contained  in  the 
BUS  of  the  rampart  and  parapet  of  a 
rork.  In  general,  the  number  of  cubic 
iMt  contained  in  the  remblai  has  been 
^nkished  by  the  deblai^  so  as  to  balance 
Aek  other. 

Bflmiiwrion — Abatement;  forgiveness. 
Iflmission  of  punishment,  as  regards  a 
nldier  tried  by  a  court-martial,  is  in  the 
Mywer  of  the  confirming  authority,  and 
le  can  at  any  time  remit  any  portion  of 
(he  sentence  at  discretion.  The  periodical 
risitors  of  military  prisons  have  the  power 
if  recommending  remission  of  punish- 
DMnt.  When  a  prisoner  confined  in  a 
military  prison  is  recommended  for  a  re- 
BkMsion'of  punishment  by  his  commanding 
oflb)er,  the  recommendation  should  be  sub- 
Kitted  for  the  approval  of  the  periodical 
Tutors. 

Though  a  soldier's  punishment  may 
have  been  wholly  remitted,  there  is  to  be 
■oranission  of  any  penalty  consequent  on 
his  conviction,  such  as  forfeiture  of 
■errice,  good-conduct  pay,  &c.  (Ftcfe 
Qoeen's  Regulations.) 

lemonstrate,  To  —  To  urge  strong 
ttuons  against  the  instructions  given  by 
Wiperior  authority.  If  an  officer  or  soldier 
ooBsiders  himself  aggrieved  on  any  point, 
he  is  permitted  to  represent  his  case,  but 
it  must  be  done  in  a  respectful  manner 
tluongh  his  commanding  officer  to  higher 
S^ority ;  at  the  same  time,  where  the 
duty  of  the  service  may  require  it,  that 
^ty  must  be  first  carried  out  with  cheer- 
fidness  and  alacrity. 

Bemonnt,  To — To  furnish  the  cavalry 
With  horses  in  the  room  of  those  which 
We  been  killed,  disabled,  or  cast. 

Sflmonnts — ^The  name  given  to  horses 
ttttare  passed  into  the  government  ser- 
fiee  by  purchase  for  artillery  or  cavalry 
puposes,  or  which  are  reared  in  a  stud 
(S^ «.),  as  in  India.  The  general  age  of  re- 
Bonnts  varies  from  3  to  5  years  old. 

SandiMVOlU    (French)  —  A  term  ex-  ; 


pressing  any  appointed  place  of  assembly 
or  meeting. 

Report— A  specific  statement  on  any 
particular  subject,  or  person,  which 
supeiior  authority  may  desire  to  possess, 
and  which  it  is  in  the  power  of  the 
person  applied-to  to  afford. 

The  word  report  is  also  used  to  express 
a  loud  nov^e,  such  as  that  made  by  the 
discharge  of  a  cannon  or  musket.  The 
distance  to  which  cannon  can  be  heard 
depends  on  the  wind  and  the  state  of  the 
atmosphere,  also  whether  conveyed  over 
water,  which  considerably  increases  the 
distance  to  which  sound  can  reach. 
During  the  Sutlej  campaign  in  1845-46, 
the  report  of  the  guns  at  the  battle  of 
Sobraon  was  distinctly  heard  at  Loodi- 
anah,  a  distance  of  80  miles.  But  the  re- 
port of  cannon,  it  is  stated,  has  been  heard 
at  far  greater  distances.     (  Vide  Sound.) 

Report)  To — To  make  a  statement  of 
facts  when  an  officer  or  soldier  is  accused  of 
a  breach  of  military  discipline.  A  report 
is  usually  made  by  stating  on  paper  in  offi- 
cial form,  by  the  officer  making  the  report, 
the  nature  of  the  case,  fur  the  information 
of  the  commanding  officer.  In  a  regiment 
this  is  done  thnmgh  the  adjutant. 

Reports,  Confidential,  vide  Confidential 
Reports. 

Repository — A  museum,  or  place  of 
deposit  of  musters  or  samples  of  the  dif- 
ferent arms,  tools,  stores,  &c.  used  in  the 
service.  The  repository  at  Woolwicli 
forms  a  school  of  instruction  for  both 
officers  and  men  on  first  joining  the 
artillery,  and  is  interesting  and  instruc- 
tive to  all  ranks  in  the  regiment. 

Repository  Ezeroise,  vide  Exercise,  Re- 
pository. 

Reprimand  —  A  rebuke,  which  is  in- 
cluded in  the  army  under  the  head  of 
punishments.  Courts-martial  only  inflict 
it  on  officers,  in  which  case  it  may  be 
either  a  simple  reprimand  or  a  severe 
reprimand,  and  may,  at  the  discretion  of 
the  confirming  othcer,  be  administered 
privately  or  publicly. 

Reprisal — Retaliation  ;  a  species  of 
vengeance.  Reprisals  form  the  worst 
features  of  warfare,  and  are  seldom  re- 
sorted to  in  confiicts  between  civilised 
nations,  or,  at  least,  should  not  be.  They 
are  carried  out  by  subnvittvii^  '^icV&oxv&x^ 
or  men  found  witli  &xm&  \iit\L«Ax'VA.\i^\>^ 
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the  same  as  or  even  worse  treatment  than 
is  imposed  upon  the  prisoners  of  the  other 
side. 

The  word  reprisal  has  reference  also 
to  the  capture  of  property  belonging 
to  the  subjects  of  a  foreign  power, 
as  well  as  to  the  capture  of  the  subjects 
themselves,  in  satisfaction  of  losses  sus- 
tained by  a  citizen  of  the  capturing 
state.  Letters  of  reprisal  are  grantable 
by  the  law  of  nations  where  the  subjects 
of  one  state  have  been  oppressed  or  in- 
jured by  the  subjects  of  another,  and 
where  justice  has  been  refused  on  appli- 
cation by  letters  of  request. 

Beqnest,  Courts  of — Local  courts 
assembled  periodically  in  India,  for  the 
recovery  of  small  debts  not  exceeding 
400  rupees.  In  each  military  canton- 
ment, a  court  of  request  is  assembled 
monthly,  and  all  persons  are  amenable 
to  it  except  soldiers  in  the  ranks.  Not 
less  than  three  olBcers,  all  military  men, 
should  form  the  court. 

Beqnisitioii  —  A  most  common  and 
usual  system  pursued  by  armies  to  secure 
food  during  war.  The  term  includes  all 
compulsory  systems,  whether  by  seizure, 
billeting,  or  demand,  and  whether  sup- 
plies, so  obtained,  are  paid  for  or  not. 

Though  the  term  is  comparatively 
modern,  the  principle  is  old,  seeing  that 
armies  were  at  times  largely  fed  by  seizing 
the  produce  of  the  country  they  occupied. 
In  former  times  the  country  was  plun- 
dered in  the  most  reckless  and  wasteful 
manner,  but  supplies  are  now  collected 
and  stored  in  magazines  (jq.  v.)  in  rear  of 
an  army,  and  a  requisition  is  made  on 
them  for  the  daily  wants  of  the  troops. 
Of  all  the  systems  of  supply,  the  roughest 
and  readiest  is  seizure,  but  it  should  be 
avoided  if  possible,  as  it  only  brings  on 
the  worst  features  of  a  campaign,  viz. 
collision  with  the  inhabitants  of  the 
country,  plunder,  waste,  and  sundry 
other  acts. 

Saierve — In  a  general  sense,  a  reserve 
is  a  body  of  troops  organised  and  brought 
together  to  supply  and  fill  up  the  vacancies 
of  an  army  in  the  field. 

Reserves  are  of  two  kinds  :  strategical 
and  tactical.  Strategical  reserves  are 
forces  whose  members  in  peace  time  pur- 
sue their  usual  occupation,  but  are  called 
out  in  time  of  war  either  to  garrison 


towns  and  strong  places,  or,  if  necamiTi 
to  take  an  active  part  in  the-fiekU  NMnf 
all  the  continental  armies  hiKWt  tkor 
reserves,  reserves  of  the  active  army  ui 
reserves  of  the  territorial  forces;  tki^ 
are  men  who  have  served  a  number  m 
years  in  the  ranks.  (  Vide  Foreign  Armm) 
This  system  has  been  universally  adoptdt 
as  it  would  be  too  costly,  and  the  cauttff 
would  suffer  from  want  of  handsy  if  i 
maintained  under  arms  the  number  of  bB 
called  upon  to  serve  by  compulsory  sen^ 
In  the  British  army  this  force  coadrii 
of  the  auxiliary  forces  (militia,  jwmusff 
and  volunteers),  as  well  as  the  army  it- 
serves  (9.  0.),  the  militia  reserve,  or  mj 
other  reserve  and  land  forces,  as  dsfiiri 
by  act  of  parliament,  within  the  Unitii 
Kingdom,  serving  or  liable  to  be  etlW 
upon  to  serve  her  Majesty  in  any  militeiy 
capacity,  and  not  forming  part  of  the  aotin 
army.  In  case  of  war  or  of  an  invaaii 
of  the  country,  these  troops  would  W 
mobilised  with  the  regular  army.  ^  (Fiif 
Mobilisation.) 

During  the  period  the  reserve  fbiMi 
are  assembled  for  training  or  ezeidii^ 
they  are  under  the  command  of  thi 
officer  commanding-in-chief,  and  of  ^ 
general  officers  of  the  regular  fSncM 
commanding  in  the  districts  within  wUeh 
such  militia  regiments  or  corps  Hi 
assembled.  All  orders  are  conv^ed  t* 
these  forces  from  the  commandei^ 
chief  through  the  inspector-general  ^ 
auxiliary  forces,  who  is  attached  to  Ike 
head-quarter's  staff  of  the  army  for  thit 
purpose. 

As  nations  have  their  reserve  anmi>i 
so  have  armies  their  division  rewrftf; 
these  are  tactical  reserves.  Thty  •» 
bodies  of  troops  retained  in  the  rear  of  li 
army,  generally,  to  support  an  attackitf 
force,  or  to  protect  its  retreat  in  osmp 
defeat. 

*^  There  is  no  principle  in  war  wc* 
universally  recognised,*'  writes  Coteid 
Graham,  in  his  'Art  of  War,'  than  ^'tk 
importance  of  a  reserve  on  the  field  if 
battle.  It  is  the  instrument  in  the  hui* 
of  the  general  which  he  holds  to  eMuqiif 
events  and  restore  the  fortune  of  the  dtf' 
The  wisdom  of  keeping  a  body  of  firctf 
troops  in  hand  to  the  close  of  an  actiei  h 
apparent ;  the  safety  of  the  army  depaii 
Ion  it." 
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History  proves  that  battles  have  been 
dded  hj  reserves,  and  that  victory  is 
mrnondj  the  prize  of  the  general  who 
the  Jaat  to  bring  his  reserves  into  action, 
to  the  proper  employment  of  re- 
that  Napoleon  owed  so  much  of  his 
;  and  the  barren  victory  of  Borodino 
id  his  complete  defeat  at  Waterloo  are 
J  aaany  attributed,  in  the  one  case  to 
k  holding  back  the  guard  altogether, 
■d  in  the  other  to  his  delay  in  using  it. 
<Hiini  and  other  writers  lay  down  that 
wrves  being  the  last  argument  on  the 
■ttk  field  should  always  be  composed 
i  troops  of  a  superior  kind,  but  the 
■pnrience  of  recent  wars  shows  that,  on 
Mrant  of  the  new  tactics  which  have  been 
lioptad  since  the  introduction  of  arms  of 
indsion,  all  troops,  so  far  as  they  have  not 
GotM  into  action,  are  reserves  to  the  leader. 

Boierves  should  be  placed  near  enough 
ton]^rt  the  troops  in  action,  but  they 
But  be  kept  out  of  sight,  and  their 
pNition  concealed  from  the  enemy.  Their 
diitaooe  from  the  second  line  depends 
Cfttirsly  upon  the  nature  of  the  ground, 
vwell  as  upon  the  extent  of  the  ground 
cmored  by  the  line  from  right  to  left ; 
oi  their  strength  should  consist  of  about 
CM^orth  or  one-fifth  of  the  whole  force 
iieavalry  and  infantry,  and  of  about  one- 
tUxd  of  the  guns.  The  reserve  batteries 
■tj  either  be  kept  with  the  main  reserve, 
or  eoBoent^ted  on  any  point  where  their 
nitsd  fire  may  help  to  shake  the  enemy 
INfions  to  the  final  attack. 

la  the  attack  of  a  fortress,  no  assault 
*iMmld  be  attempted  without  a  sufficient 
'Move,  which  should  be  well  placed  for 
&liowing  the  supports  of  the  escalading 
pnties;  its  strength  should  never  be 
Mi  tium  three-fourths  of  the  garrison  of 
tlMwork  assaulted. 

Bflienre  Ammiinition — This  term  is 
ipi^ied  to  the  supply  of  war  ammunition 
cvried  in  rear  of  an  army  for  replenish- 
b^men  and  guns  with  fresh  ammunition 
ii  oue  the  first  supply  fails. 

The  reserve  ammunition  of  a  regiment 
I  Cttzied  in  carts,  one  for  the  cavalry  and 
knti  for  the  infantry.  These  carts  can 
wtry  9600  rounds  each  of  Martini-Henry 
r  8960  rounds  of  Snider.  In  the  artillery, 
ben  are  three  reserves  of  ammunition. 
h§  first  (108  rounds  per  9-pr.  and 
8  per   16-pr,   gun)  is  that  contained 


in  the  second  line  of  wagons  of  each 
battery;  the  second  (44  per  9-]>r.  and 
108  per  16-pr.  gun)  is  conveyed  in  the 
artillery  general  service  wagons,  and 
should  be  always  up  with  the  army,  but 
kept  from  under  fire.  The  third  reserve 
is  carried  by  the  transport,  and  contains 
200  rounds  per  9-pr.  gun  and  200  per 
16-pr.  gun,  and  remains  at  one  or  two 
days'  march  in  rear  of  the  army.  The 
above  number  of  rounds,  with  those  with 
the  battery,  makes  up  500  rounds  per 
9-pr.  gun,  and  480  rounds  per  16-pr.  gui^ 

Beierve,  Militia — A  portion  of  the 
militia.  A  certain  number,  not  exceeding 
the  fourth  part  of  the  quota  of  the  pri- 
vates of  the  militia  for  England,  Scotland, 
and  Ireland,  respectively,  may  voluutt'er 
to  join  this  force.  They  may  volunteer  to 
be  trained  for  56  days  in  each  year  with 
the  regular  army,  and  in  case  of  national 
danger  or  great  emergency  are  liable  to 
general  service  in  the  regular  army. 

BesidaQxn — A  term  used  to  express 
what  is  left  after  the  pnncipal  agent  of 
any  substance  or  body  has  been  ex- 
tracted ;  for  instance,  the  impurities  left 
after  saltpetre  has  been  thoroughly  ex- 
tracted from  the  crude  substance. 

Bengn,  To — To  give  up  the  service ;  to 
resign  an  appointment.  In  the  former 
case,  an  officer  must  apply  through  his 
commanding  officer  for  permission  to 
retire.  In  the  latter,  an  officer  sends  in  his 
resignation  through  the  prescribed  chan- 
nels. Non-commissioned  officers  are  not 
allowed  to  resign  their  situation  to  escape 
trial  by  court-martial,  except  by  special 
sanction  of  the  general  commanding.  They 
can  resign  when  they  find  themselves 
unequal  to  perform  the  duties  of  their 
rank,  with  the  consent  of  their  command- 
ing officer. 

In  no  instance  whatever  can  an  officer, 
non-commissioned  officer,  or  soldier,  pre- 
sume to  quit  the  service  without  having 
previously  obtained  the  permission  to  do  so. 

Eesistance  of  the  Air — Besides  what 
has  been  stated  under  the  head  of  Air, 
Resistance  of,  the  following  further 
information  may  prove  interesting,  as 
gathered  from  the  calculations  of 
Captain  W.  H.  Noble,  R.A.,  from  trials 
made  with  Navez-Leurs'  electro-ballistic 
machine : — 

'^1.  The  resistanc%  to  Wv%  avc  S&  ^tv^j^- 
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tically  proportional  to  the  square  of  the 
diameter  of  the  projectile. 

"2.  Within  the  limit  of  1200  and 
1500  feet,  the  resistance  appears  to  vary 
nearly  as  the  velocity  cubed. 

"  3.  When  the  velocity  of  the  pro- 
jectile passes  below  1100  feet,  there 
appears  to  be  a  gradual,  but  at  the  same 
time  rapid,  reduction  in  the  amount  of 
resistance,  as  if  the  projectile  were  being 
rapidly  relieved  from  some  extra  pres- 
sure. This  rapid  diminution  ceases  when 
the  projectile  reaches  about  1000  feet. 

"4.  Within  the  limit  of  1000  feet  and 
600  feet,  the  resistance  appears  to  vary 
nearly  as  the  curve  of  the  velocity." 

Captain  Noble  says,  in  his  5th  para- 
graph on  the  same  subject,  that  it  is 
difficult  to  account  for  the  rapid  diminu- 
tion of  resistance  between  1100  and  1000 
feet. 

But  the  difficulty  appears  subsequently 
to  have  been  solved  by  Professor  Haughtou 
as  follows : — "  The  air  cannot  follow  a 
projectile  at  a  higher  velocity  than  that 
of  sound  ;  that,  as  long  as  the  projectile 
travels  slower  than  sound,  the  air  closes 
in  completely  behind  it  by  molecular 
propagation  of  impulse  ;  but  the  moment 
that  velocity  exceeds  that  of  molecular 
propagation  (or  sound),  that  moment 
there  exists  an  imperfect  vacuum  behind 
the  shot."  "  This,"  Captain  Noble  says, 
"  would  account  for  the  rajnd  reduction 
in  the  resistance  alluded  to." 

Bessairdar — A  native  officer  in  a  native 
cavalry  regiment  who  commands  the  left 
troop  of  a  squadron. 

Bessalah — The  Indian  term  for  a 
squadron  of  native  cavalry. 

Bessaldar — A  native  officer  in  a  native 
cavalry  regiment. 

Sessaldar-Hajor — The  native  comman- 
dant of  a  regiment  of  native  cavalry. 

Sest — In  a  lathe,  a  piece  of  iron  fur 
holding  the  turning  tool,  fixed  at  the 
end  of  a  slide  by  a  set-screw ;  the  slide 
can  be  moved  at  right  angles  to  the  bar 
of  the  lathe,  and  the  whole  can  be  fixed 
at  any  part  of  the  bed  between  the 
(tentres. 

Beits — In  all  campaigns  certain  pauses 
have  to  be  noted  in  the  march .  of  an 
army,  such  as  stationary  positions, 
blockades,  armistices,  winter  quarters. 
Thcae  are  known  as  rests  and  halts. 


BetarcLatLon— The  Teriitanet  eAni 
to  any  body  in  motion  by  the  mn^^ 
through  which  it  moves.  Thus  a  dMii 
retarded  in  its  flight  by  the  reriitnwtf 
the  air.    (  Vide  Medium.) 

Betire,  To— To  fall  back  from  a 
tion.  To  retire  under  the  guns  of  a 
is  to  take  up  a  position  under  some 
ress,  for  the  purpose  of  being  ent 

To  retire,  in  another  sense,  is  to 
the  army.     The  following  are  the 
on  the  subject  of  retirement  firuB 
army  : — 

Agreeably  to  the  regulations  of  ttlj 
service,  there  is  a  certain  time  laid 
in  the  British  army  before  an  officer  ( 
retire  from  the  active  branch  of  hii  pi^ 
fession,  receiving  the  pay  or  pensvoa  it* 
tached  to  his  rank  or  length  of  serfica 
This  period  is  after  30  years'  serrioiii 
when  an  officer  can  retire  on  full  pifi 
after  25  years  on  half-pay.  Mediw 
officers  attached  to  the  army  are  f^ 
mitted  to  retire  on  fbll  pay  after  ^ 
years'  service.  In  the  Indian  army,*. 
full  pay  retirement  or  pension  is  grutii 
to  officers  of  the  rank  of  captain,  miyVi 
lieutenant-colonel,  and  colonel  re^ts* 
lively,  after  20,  24,  28,  32  years',  and  M 
increased  pension  after  35,  and  38  yesi^ 
service ;  to  officers  not  belonging  to  tbt 
staff  corps,  after  22  years  on  the  peniiia 
of  their  rank  (on  the  Regulati<Hif  ^ 
1796).  After  38  years,  officers  of  theKn 
and  cavalry  receive  their  colonel's  ilh>*' 
ance  if  they  have  served  12  years  ia  tie 
grade  of  lieutenant-colonel.  The  penA* 
after  38  years  is  available  for  all  offiecRi 
but  it  would  probably  only  be  takM^ 
officers  of  engineers  and  artillery  late* 
the  Indian  army,  as  they  do  not  reed** 
the  colonel's  allowance,  like  the  infiuitif 
and  cavalry,  after  a  fixed  period  * 
service. 

Betired  Flanks,  vide  Flanks,  Retirdi. 

Betort  —  A  chemical  vessel  genenUf 
of  glass,  earthenware,  porcelain,  cbfi 
iron,  &c.,  in  which  some  kind  of  ^ 
tillation  is  carried  on.  A  reoeictr  ^ 
usually  annexed  .to  it  for  the  parpoi* 
of  collecting  the  products  of  distlilft* 
tion. 

Betreat — The  tei*m  retreat  is  given  ti 

a  bugle-sound,  followed  by  a  roll  of  tke 

drums,  or    sound    of   the    trumpets  of 

^the  cavalry,  in  camp  or  garrison;  it  i* 
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RAuidod  every  day  at  sunset,  after  which 
Ip^tnimpets  nor  bugles  are  to  be  sounded 
^  drums  to  be  beat,  except  at  tattoo, 
W  in  case  of  lire  or  other  alarm. 

Mrcat,  To— To  fall  back  from  a 
Mlition  before  the  enemy.  This  is  either 
■ma  as  a  strategical  movement  or  when, 
iMbig  beaten  by  the  adversary,  a  com- 
vslsory  retreat  is  unavoidable.  Falling 
Mck  is  always  a  delicate  operation,  and 
'to  e£fect  a  masterly  retreat  speaks  more 
Ibt  the  general's  capabilities  than  even 
•  Tictory. 

V  To  retreat  with  a  harassed  and  broken 
I  any  is  the  most  difficult  position  a  com- 
-Mnder  can  be  put  in :  discipline  deserts 
Ui  troops,  confusion  sets  in,  and  nothing 
ii  left  him  but  to  seek  his  reserves,  and 
N  to  rally  his  men  against  the  pursuit 
rf  the  enemy.  The  increased  range  of 
ordnance  and  small-arms  nowadays  renders 
nt|t|ating  still  more  precarious. 

In  carrying  out  a  retreat,  it  is  neces- 
Wy  to  form  a  strong  rear  guard — so 
.  strong  that  it  shall  be  able  to  fight  inde- 
pstdently,  should  the  enemy  (rome  up 
vith  it,  thus  enabling  the  main  body  to 
lUTe  time  to  rally  and  to  take  up  a  posi- 
tion ready  to  attack  the  enemy.  Again, 
ii  having  a  strong  rear  guard,  it  not  only 
k>^  the  pursuers  at  bay,  but  enables 
tiu  artillery  train  and  baggage  to  pass 
dofiles,  cross  streams,  and  overcome  all 
obstacles  incidental  to  a  retreating  march. 
IttzenohxiiexitB — in  fortification,  are 
mm  defensible  lines  to  cut  off  a  trench 
or  other  weak  point,  so  that  the  capture 
of  the  lines  shall  not  involve  that  of  the 
vetrenched  post. 

fietrenchments  are  also  described  as  a 
^rt  line  of  works  constructed  inside  a 
wge  work,  in  order  to  enable  the  de- 
ftnders  to  resist  the  enemy  after  he  has 
penetrated  the  outer  line. 

Retnnu  —  Documents  which  are  re- 
^nired  periodically  or  otherwise  from 
•Tery  regiment  and  dejjartment  of  the 
•nny,  and  which  embody  in  their  respec- 
tire  branches  all  the  information  required 
by  higher  authority. 

Beveille  (French,  r^veil,  awaking) — 
Beat  of  drum  or  bugle  sound,  as  a 
dgnal  for  the  troops  to  rise.  In  England, 
tu  hour  to  turn-out  is  5.30  in  summer 
ttd  6.30  in  winter,  after  which  the 
MBtries  cease  to  challenge. 


Beverberatorj  Fnmaoe,  vide  Furnace, 
Keverberatory. 

Beverse  Fire — In  gunnery,  when  the 
shot  strikes  the  interior  slope  of  the 
]>ara])et  at  an  angle  greater  than  30^,  it 
is  called  reverse  pre, 

Bevene  Flank,  vide  Flank,  Reverse. 

B.eyetment- In  a  {Mirmanent  fortifica- 
tion, the  masonry  support  af}br<ied  to 
the  banks  of  earth  on  ea<:h  side  of  the 
ditch,  backed  interiorly  by  buttresses. 
The  escarp  and  counterscarp  are  such 
revetments.  In  field  fortification,  the 
materials  used  for  the  revetments  are 
gabions,  fascines,  sandbags,  and  occasion- 
ally sods,  hurdles,  casks,  wood,  plank- 
ing, '&c. 

Beviottial,  To — ^To  throw  stores,  am- 
munition, and  provisions,  into  a  fortified 
place,  when  invested. 

Beview — In  a  military  sense,  is  the 
inspection  of  a  body  of  troops    by  the 
sovereign  or   any  other  high  personage, 
or   by    the   general   in   command.     The 
programme  generally  comprises  a  " march 
past "  (7.  V.)  in  column,  and  subsequent 
manoeuvres  in  imitation  of  a  battle. 
'    Beyolver — A  pistol  having  revolving 
mechanism  attached  to  the  breech,  hence 
the  name  given  to  this  peculiar  kind  of 
I  fire-aiTTi.      It   consists   either   of   manv 
,  chambei-s  with  a  corresponding  number  of 
barrels  which  revolve,  or  of  one  stationary 
barrel  with    chambers  which    alone  re- 
volve.    By  a  certain  mechanical  arrange- 
ment in  the  latter  kind  of  revolver,  which 
is  now  the  most  common,  the  chambers 
I  revolve,    and    are  brought   successively 
I  under  the  action  of  the  trigger,  and  after 
]  the  discharge  of  one   chamber    another 
succeeds,  and  thus  several  shots  can  be 
fired  without  the  necessity  of  re-loading. 

Revolvers  are  no  new  invention ;  some 
were  invented,  it  is  stated,  as  far  back  as 
the  seventeenth  century. 

The  most  modern  revolvers  are  CoWs, 
Adains\    and    Dearie's.      The    Colt   was 
invented    by  Colonel    Samuel    Colt,  an«l 
brought   out  in  1835.     It  consists  of  a 
rifled  barrel  of  considerable  strength,  of 
a   diameter  of    bore    of    0*358  inch,    7 
'  grooves,  and  with  a  twist  of  I  in  36,  ami 
I  of  a  massive  breech  perforated  with  six 
;  chambers,  which  are  brought  into  Uw^ 
'  with  the  barrel  by  the  «ic\.\o\i  oi  V^e  ^.'^^V 
j  ger.     Each  chamber  \vaa  \ts  111^^^  ^'^^  ^ 
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cap,  which  is  brought  under  the  hammer 
by  the  same  motion  that  brings  the 
chamber  round.  In  the  latest  inventions 
this  capped   nipple  has  disappeared,  the 


guished  military  career  either  in  the 
field  or  in  good  service  to  the  iitate.  It 
can  be  enjoyed  by  the  recipient,  ii 
addition   to   his   regular    pensim,  mtil 


cap  being  contained  within  the  cartridge,  he  succeeds  to  the  colonePs  allowiBei 
The  hammer  is  discharged  by  the  trigger.  In  the  Indian  army,  an  officer  rtrnt' 
and  acts  nearly  horizontally  in  a  forward  ing  an  enhanced  pension,  in  additin 
direction.  |  to   his    regular   pension,  would  not  ke 

The  Adams  and  Deane  revolvers  are :  allowed  to  retain  the  reward  for 
similar  in  many  points  to  the  above,  with  !  distinguished  service  if  the  aggrqjtU 
this  difference  that  there  is  a  spur  behind  ;  sums  received  by  him  exceeded  £1000 1 
the  trigger  which  must  be  pressed  by !  year. 

the  middle  finger,  while  the  forefinger  |  Meritorious  non-commissioned  oflSoni 
through  the  trigger  discharges  the  piece,  i  receive  good-conduct  rewards  in  the  sh^ 
The  diameter  of  the  bore  of  the  Adams  re-  of  annuities  of  £10,  £15,  or  £20  each. 
vol  ver  is  0*443,  and  that  of  Deane's,  0*434,  |  Bibandfl — Scantlings  of  wood  about  M 
with  5  grooves  and  a  uniform  twist  of  \  feet  long  and  4  inches  square,  and  used  ii 
rifiing  of  1  in  24  and  1  in  20  respectively,  j  rack-lashing  gun  platforms  to  keep  tin 

The  revolver  principle  has  been  success-  j  platform  secure ;  they  are  also  us^  ftr 
fully  applied  to  the  manufacture  of  a  re-  I  mortar  platforms.     Two  ribands  aooon- 
volving  gun  for  small  projectiles  known  as    pany  each  platform, 
the  mitrailleur  (q.  v.).  (  Vide  Appendix  F.)  i      BibaadeqniiiB — ^The    name    given  ti 

Bavolving    Onn  —  A    breech-loading  i  organ  guns,  which  consisted  of  a  numbtr 
machine  devised   for  fog   signalling,   to  |  of  tubes  placed  in  a  row  like  those  of  tt 
avoid  thelabour  of  sponging  and  ramming  |  organ,  evidently  thi  forerunners  of  tbi 
home,  as  in  the  common  guns  formerly  '  modern  mitroulieurs.    ( Vide  Orgnes.) 
used  for  that  purpose.  I      Biooohet  Fire — ^The  bounding  coiini 

The  fore  part  consists  of  a  barrel  open  I  of  a  projectile  fired  at  a  low  angle  in  thi 
at  both  ends  ;  the  breech  front  abuts  in  !  field,  not  exceeding  3°,  or  in  the  rioo(M 
a  close-fitting  joint  against  the  mouth  of  j  of  a  fortification  not  exceeding  10^.  Asex- 
a  chamber,  formed  in  a  horizontal  wheel ;  plained  by  Lieutenant-Colonel  Owen,  KXn 
containing  five  chambers.  A  passage  j  "  ricochet  fire  consists  in  placing  a  batt«iT 
communicates  through  the  top  of  the  i  at  right  angles  to  the  line  of  troops  or 
breech-carrier  with  the  rear  of  the  cham-  :  works  aimed  at,  as  in  enfilade^  bat  tbi 
ber  next  to  the  barrel.  This  passage  is  .  shot  having  to  clear  a  parapet  whui 
so  arranged  by  means  of  a  catch-spring  covers  them,  it  is  necessary  to  fire  with  i 
that  the  communication  is  interrupted,  reduced  charge  and  greater  elevation,  w 
except  when  a  chamber  is  exactly  fitted  as  to  give  the  shot  a  low  *  velocity  aid 
to  the  barrel,  and  then  only  can  the  gun  a  high  curve,  in  order  that  it  may  W 
be  fired.  brought  down  immediately  after  deaiiig 

This  gun  is  not  adapted  to  warfare,  I  the  crest  of  the  parapet,  and  than  bf 
l)eiug  constructed  merely  to  fire  blank  cart-  rebounding  along  the  face  of  the  wa^ 
ridge.     The  weight  of  the  gun  is  35  cwt.    dismount  the  guns,  or  rake  the  line  ti 

Beward — A  recompense  given  for  good  i  troops  under  cover,  as  the  case  may  k* 
service.  Rewards  are  either  honorary  or  i  The  ordnance  best  adapted  for  ricoehik 
pecuniary.  Of  the  former,  titles,  orders,  |  fire  are  the  8-inch  shell  guns  of  52  or  50 
and  crosses  are  conferred  on  officers  and  cwt.,  but  any  rified  gun  throwins  •■ 
men  as  marks  of  distinction  for  gallantry  :  elongated  projectile  which  is  capabu  ti 
and  good  conduct  and  services  rendered  holding  a  large  bursting  charge  miglit 
to  the  country.  The  most  recent  reward  also  be  used  to  drop  shells  into  a  battery 
fur  military  merit  is  the  Victoria  Cross  !  so  as  to  burst  on  grazing ;  the  patbi 
(7.  v.).  Of  the  latter,  is  the  good-service  !  however,  of  an  elongated  projectile  ii  v 
INinsion.  |  eccentric  after  grazing  as  to  rendCT  it 

This   reward  is  an  annuity  g^^^r^^h   -^^{lil^^^f^My^^ 
of  £100,  and   is   granted   to  general  or  ;  ,t  i*  far  better  to  rely  npon  the  tx^SSa  rf» 
field  officers  who  have  passed  a  disUu-  ,i^'&\l\]);^iBSLovithAbouDdofaibotiiifovtagal0w|j. 
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lot  so  well  adapted  for  ricochet  fire  as 
he  balls  of  smooth-bore  pieces." 

BidAi  To —  In  horsemanship,  to  be 
•iried  on  horseback.  To  insure  a  uni- 
onn  sjTstem  of  equitation  throughout  the 
ftTsliy,  non-commissioned  oHicers  and 
oldlers  are  selected  and  sent  to  the  depot 
it  Canterbury  to  be  trained  as  riding 
nstmctors  in  their  corps. 

In  artillery,  to  ride  has  reference  to  a 
tops  when  one  part  overlaps  another  on  a 
capstan,  windlass,  kc,  when  it  is  said  to 
rii$. 

BUiag  Ertablishment — A  school  at 
Woolwich,  established  for  the  instruction 
sf  the  men  of  the  artillery  in  riding.   It 
was  formed  on  the  organisation  of  the 
hone  artillery  under  the  Duke  of  Rich- 
wmd,  when  master-general.  It  continued, 
v  a  mixed  department,  with  the  royal 
srtillery  until  the  year  1309,  when  it  was 
■■de  into  a  distinct  establishment.  It  cou- 
nts of  7  officers,  218  men,  and  144  horses. 
Uding  the  Wooden  Horse — A  punish- 
■Wt  fbnnerly  much  resorted  to,  not  only 
■  the  British  army,  but  in  the  armies  of 
*ti>w  nations.     The  horse   is  described 
H  ''made  of  plank,  roughly  nailed  to- 
Jitiier,  forming  a  sharp  ridge  to  repre- 
MM  the  back  of  the  horse ;  it  was  then 
■Qpported  by  posts  to  serve  as  the  legs 
^  the  animal,  about  6  or  7  feet  long, 
tb  whole  being  placed   on   a  movable 
tniek.    When  a  soldier  or  soldiers  had 
to  udergo  punishment,  they  were  placed 
•ft  this  horse,  with  their  hands  tied  be- 
vaA  their  back,  and  frequently  muskets 
We  tied  to  their  legs,  to  prevent  the 
iume,  as  was  humorously  observed,  from 
kicking  off." 

Ud&ig-master — ^An  officer  attached  to 
>  cavalry  regiment,  or  to  the  other 
minted  branches  of  the  service ;  he  in- 
■tracts  officers  and  men  in  riding  and  the 
Mo  of  their  horses.  He  is  commonly 
nloeted  from  the  ranks,  and  has  the  rela- 
tive nmk  of  lieutenant.  After  30  years' 
iorrioe,  of  which  15  must  have  been  as 
ri&ig-master,  he  can  retire  on  10s.  a  day,, 
vith  the  honorary  rank  of  captain. 

ttfle— A  musket  or  carbine,  the  barrel 
•f  which  is  provided  with  grooves  for 
the  purpose  of  giving  a  rotatory  motion 
to  the  projectile,  thus  obviating  the  de- 
ftets  so  apparent  in  the  fire  of  smooth- 
bon  arms.    As  early  as  1 498,  the  citizeDS 


of  Leipzig  possessed  the  germ  of  the 
future  rifle,  for  their  arms  had  a  grooved 
bore,  but  the  grooves  were  straight. 
I^ter  on,  in  1520,  Augustin  Kutter,  of 
Niirnberg,  was  celebirated  for  his  rose-  or 
star-grooved  barrels,  in  which  the  grooves 
had  a  spiral  form.  This,  then,  may  be 
said  to  be  the  origin  of  the  rifle  of  the 
present  day. 

In  the  British  armv,  as  well  as  in  all 
the  continental  armies,  a  breech-loading 
rifle  is  now  the  general  arm  in  use  {vide 
Foreign  Armies);  but  the  introduction 
of  it  is  of  comparatively  recent  date.  The 
rifle  formerly  used,  and  then  only  in  small 
numbers  in  the  British  armv,  was  a 
two-grooved  arm,  a  muzzle-loader.  Dur- 
ing the  American  war  in  1812,  the 
Americans,  in  the  contest  with  England, 
appear  to  have  used  rifles  with  deadly 
effect  from  behind  hedges  and  other  cover, 
picking  off  large  numbers  of  officers  and 
men  of  the  British  force. 

It  may  not  be  uninteresting  to  the 
reader  to  know  the  circumstances  under 
which  the  change  from  muzzle-loading 
rifles  to  breech-loaders  took  place  in  the 
British  army. 

In  July  1864,  a  committee  on  small- 
arms  was  appointed  by  government, 
which  recommended  that  it  would  be 
desirable  to  arm  the  British  soldier  for 
the  future  with  a  breech-loading  rifle. 
The  question  then  was  as  to  the  means 
of  carrying  out  the  recommendation.  It 
was  suggested  that  the  Enfleld  rifle  {q,  v.) 
should  be  converted,  pending  the  more 
impoi*tant  question  of  a  totally  new  arm 
being  introduced  into  the  service.  It  was 
proposed  also  at  the  same  time  that,  in  the 
conversion  of  the  Enfield  rifle,  the  principle 
of  separating  the  shooting  part  of  the  gun 
— viz.  the  barrel — from  the  loading  pai*t, 
or  breech,  should  be  distinct  questions; 
and  upon  this  principle  was  settled  the 
conversion  alluded  to,  which  guided  the 
government  ultimately  in  its  selection 
of  the  Martini-Henry  rifle  {q.  v.). 

The  question  of  conversion  having  been 
settled,  and  the  arms  having  proved  satis- 
factory, the  government  were  enabled  to 
take  their  own  time  in  maturing  a  new 
arm,  which,  notwithstanding  the  efficiency 
of  the  Enfleld,  was  not  lost  sight  of. 

As  is  well  known  to  «\\  %o\^\«t%^  >i}tv^ 
Snider-Enfield  rifte  pTovedi  ^  %\)ic;xi««&^  «xA 
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was  pronounced  by  the  breech-loading 
committee  "a  most  efficient  military 
weapon."  The  cartridge  (Boxer's)  also 
proved  satisfactory,  upon  which,  as  Cap- 
tain Majendie  observes,  "the  success  of 
the  system  must  in  a  great  measure 
hinge."  From  further  experience,  how- 
ever, of  the  Snider  rifle,  derived  in  the 
handling  of  the  converted  weapon,  it  was 
found  that  the  breech-loading  apparatus 
had  this  defect,  viz.  that  the  breech  was 


barrel  and  the  Martini  breech  to  giie  ii 
the  arm  of  the  future,  and  thii  m 
recommended  by  the  committee. 

The  trials  made  with  this  rifle  ibv 
incontestably  that  we  have  got  an  m 
which  at  500  yards  is  25  per  cent,  bctttf 
than  the  Snider,  and  which,  as  regifii 
rapidity,  can  Are  25  shots  a  vMtiu 
(  Vide  Appendix  F.) 

Bifle  Association,  vide  Volunteen. 

Bifle,    Magairiwe  —  A  breech-loadfetf 


not  secure  in  the  event  of  explosion ;  for  rifle,  having  a  tube  in  the  stock  in  wUcs 
though  no  very  heavy  percentage  of :  a  series  of  cartridges  is  inserted,  whick, 
casualties  had  occurred  from  this  cause, '  by  a  simple  action,  pass  iato  the  hutd 
there  had  been  suflicient  to  illustrate  the  for  discharge.  The  best  known  mwgmJM 
disadvantage  of  a  non-safety  breech.  rifles  are  the  Spencer,  the  WinchMtaff 

Notwithstanding  this  imperfection,  the  and  the  Vetterli  rifles  (q.  v,}. 
Snider  breech-loader  would  probably  have  I  Bifle  Pits — Holes,  or  short  tresdH^ 
remained  the  service  ai*m  of  the  British  capable  of  containing  one  man,  and  ii 
soldier,  "  could  it,"  as  Captain  Majendie  the  shape  of  an  inverted  frustum  of  • 
observes,  "  have  held  its  own  against  the  cone,  with  a  seat  in  the  rear;  the  topflf 
numerous  improvements  of  an  active  age."  |  the  breastwork  is  made  by  placing  twt 
"But,?  as  he  further  remarks,  "  was  .' sandbags  across  the  parapet,  and  a  thiri 
it  reasonable  to  expect  that  the  ingenuity  '  resting  on  these  in  the  direction  of  it,  ti 
which  for  some  years  has  been  concen-  cover  the  head  and  shoulders  of  the  riflt* 
trated  upon  the  production  of  a  good  man.  A  man  should  be  able  to  craipleli 
breech-loader  could  suggest  no  improve-  a  pit  in  one  hour, 
ment  in  an  arm  of  which  the  breech  action  The  diameter  of  the  top  and  bottM 
(which,  moreover,  was  hampered  with  respectively  is  4  feet  6  inches,  and  2  ftH 
the  condition  of  its  application  to  exist-  I  6  inches,  while  the  depth  is  4  feet, 
ing  arms)  was  adopted  in  1866,  before  |  Bifle  BegixnexLts  —  The  regiments  « 
the  period  of  unexampled  activity  in  this  designated  are  the  Hifle  Brigade  and  thi 
direction,  and  of  which  the  shooting  ap-  QOth  Hegimentj  which  were  origiaaUf 
paratus  had  been  adopted  in  1853,  sixteen  armed  with  rifles,  when  the  majority* 
years  ago  ? "  ;  regiments  were  armed  with  smootk-bon 

It  having  been  determined,  therefore,  '  muskets;  and  though  the  whole  armrii 
that  a  new  breech-loader  should  be  in-    now  furnished   with   rifles*   these  xeg^ 
troduced  into  the  service,  possessing  the    ments  still  retain  their  designation  tm 
conditions   required   by   the   committee,    clothing  (dark  green), 
viz.  accuracy,  low  trajectory,  and  non-       Bifled  Ordnaiyoe,  vide  Ordnance. 
liability  to  fouling,  with   the  greatest       Biflemen,    Moimted — Or,     in    etkr 
perfection  and  simplicity  of  breech  appa-  -  words,   mounted  infantry,  the  desint* 
ratus,  the  government  offered  a  reward  <  tion   of  riflemen  being  given  to  tMB 
for  the  best  rifle  and  cartridge.     A  large    from  the  arm  they  were  equipped  with* 
number  of  arms  was  submitted  by  vari-    Mounted  riflemen  are  soldiers  trained  ts 
ous  inventors  for  competition,  which  re- :  act  as  foot  and  cavalry  soldiers.    Tlui 
suited  in  the  Martini  and  Henry  rifles   arm  is  unknown  at  the  present  tisM  ii 
being  considered  as  the  arms  best  answer-    the  British  service,  but  since  the  war  of 
ing  the  required  conditions.     In  the  ex-    1870-71,  which  has  conflrmed  the  opinioa 
posure  test  it  was  found  that  the  Mar-    held  by  many  soldiers,  that  "mooBterf 
tini  mechanism  had  slightly  the  advan-    riflemen  are  now  esttential  to  every  enfter- 
tage  of  the  Henry ;  but  the  rifling  of  the   prising  army,"  the  subject  of  reintndndif 
latter  was  accepted  as  the  ''  most  suitable   it  in  the  army  has  been  often  discussed. 
in  all  respects  for  the  requirements  of;      The  first  mention  in  military  historf  of 
the  service."    Thus  it  came  to  pass  that   mounted  riflemen  is  that  of  the  dngooM 
an  alliance  was  made  between  iVie^eiiry  .  c^iceat^d.  by  Mar^chal  do  Briisac  ia  16001 
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rkej  were   foot    soldiers    mounted    on 

horses,   who  on  emergencies  carried   a 

Domrade    en  croupe,     Tlie   first  official 

noord  of  such    troops    in   the   British 

lerTice  dates  from  a  royal  warrant   of 

1672,  which  regulates  the  matchlock  as 

one  of   the    arms.     The    Scots  Greys, 

whfO  were   raised  in  1683,  carried  also 

finnurms,  as  well  as  the  British  dragoons 

of  the  seventeenth  century ;  both  were 

intracted  to  act  as  infantry  on  horses,  to 

•ible  them  to  make  more  rapid  muve- 

Mnti.     Dragoons,  acting  as  such,  were 

fnatiially   changed   into   cavalry ;    and 

tki  last    corps    bearing   the    name    of 

Molted  riflemen  was  that  at  the  Cape, 

wldch  was  disbanded  a  few   years  ago. 

TUi  nature  of  mounted  infantry  has  been 

nintroduced  in  the  volunteer  forces  of 

the  country,  there  being  four  small  bodies 

of  mounted  riflemen. 

Mounted   riflemen  were   considerahlv 

ind  and  appreciated  by  Napoleon  I.  and 

Uigenerals.   Jomini  writes  on  the  subject 

H  follows :  '*  It  is  certainly  an  advantage 

to  have  several  battalions   of  mounte<i 

faifimtry,  who  can  anticipate  an  enemy 

•fc  t  defile,  defend  it  in  retreat,  or  scour 

•wood."     Sir  G.  Wolseley,  in  writing  on 

the  subject  of  outposts,  gives  it  as  his 

Ipiiion  that,  whenever  mounted  infantry 

k  ittroduced  into  our   service,   and    its 

Mqiloyment  properly  understood,  these 

OVl^t  duties  will  devolve  to  a  very  con- 

rifarable  extent  on  it.    Such  men  are  in- 

nlnable  in  covering  retreats ;  to   seize, 

teroy,  and  hold  bridges ;  for  works  of 

dntmction,  such  as  removing  rails  and 

folegraphs,  &c.     For   these   duties  they 

were  frequently  employed  in  the  American 

ud  the  last  continental  wars,  most  foreign 

imiies  having  adhered  to  that  system. 

Oolonel  Hamley  says,  in  his  ^Operations 

tt  War,*  second   edition: — "As  cavalry 

llpne  could  effect  nothing  in  an  intersected 

smmtry,   or    against   a   body   of  mixed 

troops,  or  a  force  sheltered  by  obstacles, 

it  it  indispensable  that  the  troops  thus 

ni^yed,  while  mounted  for  the  sake  of 

edarity,  should  be  able  to  meet  infantry 

n  good  terms.     Their  chief  action  must 

Jwrefore   be  as  infantry,  the  horses  of 

'k&  dismounted  men  being  held  by  their 

■nindes.  .  .  .  Mounted  infantry  is  alto- 

{■ther  s  different  thing  from  dismounted 

KfBhfy  and  the    two    kinds  of  force 


should  be  kept  carefully  distinct.  All 
experience  has  shown  that  cavalry  who 
are  habituated  to  rely  on  their  fire-arms 
are  apt  to  lose  their  distinctive  cha- 
racteristics of  promptitude,  impulsion, 
and  resolution  in  attack ;  and  it  would 
be  impossible,  by  any  amount  of  train- 
ing, to  combine  such  opposite  functions 
in  the  same  troops.  By  establishing 
mounted  riflemen  as  a  separate  arm  of 
the  service,  men  and  horses  of  a  size 
which,  though  admirably  suited  for  rapid 
and  sustained  movements,  is  deficient 
in  the  power  and  weight  that  tell  so 
formidably  in  the  charge,  might  be  turned 
to  excellent  account." 

Colonel  Ham  lev  further  states  that 
on  this  kind  of  troops  might  properly 
devolve  the  business  of  reconnoitring  or 
heading  the  advanced  guards,  of  seizing 
defiles,  &c.  On  the  other  hand,  the 
regular  cavalry,  spared  in  great  measure 
the  harassing  duties  which  fritter  away 
its  strenijth,  would  be  preserved  intact 
for  the  day  of  battle. 

In  a  country  like  India,  infantry  can 
be  mounted  on  camels,  and  has  been  so 
utilised  when  it  was  desirable  to  send 
troops  on  a  forced  march  to  take  a  place 
by  surprise,  or  to  scatter  a  collecting 
force.  Each  camel  carries  two  men.  It 
would  be  necessary  on  such  service  to 
dismount,  and  rest  the  men  during  the 
journey.  But  except  for  the  expense 
there  is  no  reason  why  there  should  not 
be  a  permanent  corps. 

Rifling — The  act  of  cutting  two  or 
more  grooves  in  the  barrel  of  a  gun  or  of 
a  small-arm.  A  citizen  of  Leipzig  appears 
to  have  been  the  originator  of  the  mode  of 
rifling.  Some  attribute  the  first  inven« 
tion  of  a  rifle  to  Gaspard  ZuUer,  of  Vienna, 
in  the  fifteenth  century ;  others  to  a 
gunmaker  of  Niirnberg,  in  1520  ;  and  Den- 
mark, it  is  also  stated,  introduced  the  sys- 
tem of  rifling  in  1545.  However,  be  this  as 
it  may,  the  great  advantage  and  efl'ect 
of  rifling  was  not  known  until  the  middle 
of  the  last  century,  when  Robins,  in  his 
tract,  in  1747,  on  *  Rifled-barrel  Pieces,* 
explained  not  only  the  advantage  of 
rifling,  but  the  effect  of  spiral  rifling 
over  the  system  of  straight  rifling,  as 
introduced  by  the  first  inventors. 
Robins'  tract  not  only  TeTii«.TVedL  q\sl  NiXv^ 
value  of  rifling,  but  su^^^^i^  \\i«  ^^.^ 
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a  projectile  should  be,  viz.  elongated ; 
and  gave  it  as  his  opinion  that  whatever 
state  should  thoroughly  comprehend  the 
nature  and  advantages  of  rifled  barrel 
pieces  would  acquire  a  superiority  to 
the  advantage  of  the  state  using  them. 

Captain  J.  B.  O'Hea,  late  25th  King's 
Own  Borderers,  in  his  lecture  at  the 
United  Service  Institution  in  1873,  on 
the  subject  of  rifles  and  rifling,  defines 
a  rifled  baiTel  as  follows: — "A  rifled 
barrel  or  tube  is  literally  nothing  more 
or  less  than  a  compound  mechanical 
power,  i.e.  a  female  screw,  the  nut 
through  which  a  bolt  (the  projectile)  is 
driven  with  more  or  less  velocity,  accord- 
ing to  the  power  applied  to  it,  and  as 
the  pitch  and  form  of  screw  afford  more 
or  less  facility  for  its  transmission. 
This,  whether  the  projectile  be  a  perfect 
or  imperfect  sphere,  a  rifled  cylinder  for 
its  whole  length,  or  only  in  part.  In 
any  case,  the  projectile  becomes  the 
male  screw  if,  when  passing  through  the 
bore  or  any  part  of  it,  its  surface  is 
made  to  conform,  in  any  way,  or  by  any 
means,  to  the  incline  of  rifling.  Whether 
this  conforming  is  effected  by  expansion 
at  or  ramming  down  from  the  muzzle, 
as  in  early  rifles  (and  indeed  in  those 
used  far  into  the  present  century);  by 
expansion  at  the  breech  caused  by  ram- 
ming on  a  pillar  on  Colonel  Thouvenin's 
plan,  or  by  a  cup  or  plug  inserted  at 
the  base  of  the  bullet ;  whether  the  pro- 
jectile is  made  to  conform  to  the  pitch 
of  rifling  by  means  of  a  sabot,  as  in  the 
Prussian  gun,  or  by  a  jacket  of  leather, 
paper,  or  other  material,  or  is  compelled 
to  follow  the  rifling  by  studs,  grooves, 
ribs,  &c. ;  in  every  case  where  the  sur- 
face of  the  projectile  is  made  to  rotate 
in  the  bore  round  its  axis  of  progression 
the  projectile  is  the  male,  and  the  barrel, 
being  the  means,  is  the  female  screw." 

What  is  termed  the  pitch  of  rifling 
(</.  V.)  is  the  angle  at  which  the  grooving 
of  the  barrel  is  formed.  This  and  the 
number  of  the  grooves,  which  is  termed 
the  pattern  of  rifling,  depend  on  the 
fancy  or  system  of  the  inventor.  These 
may  be  classed  under  three  or  at  most 
four  systems :  (1)  the  ordinary  land  and 
groove  pattern;  (2)  the  elliptical  or 
Lancaster  system  ;  (3)  the  polygonal  or 
Whitworth,    All  other  patteruB  api^&x 


to  be  ofishoots  or  modifications  of  tiM 
above  systems. 

With  reference  to  the  mannflMSliire 
of  rifles,  the  rifling  is  performed  liy 
a  machine,  especially  adapted  for  tUi 
operation.  The  *  Text-book  on  the  CSon- 
struction  of  Rifled  Ordnance'  ezplaiM 
how  this  machine  performs  its  worir. 
"  In  order  that  the  tool  in  the  rifling 
machine  may  cut  a  spiral  groove  it 
the  gun,  it  is  necessary  that  it  shonU 
have  given  to  it  a  motion  of  rotatiM  ai 
well  as  that  of  progression.  Did  it 
simply  progress  along  the  bore,  a  straight 
groove  would  be  made,  and  did  it  rotatt 
without  moving  forward,  a  ring  woqU 
be  cut  round  the  bore.  Now,  by  com- 
bining these  two  motions,  and  Vegnlatiif 
the  ratio  of  the  rotation  to  the  progrei* 
sion,  a  spiral  of  any  required  pitch  oi 
be  obtained." 

The  forms  of  rifling  used  for  H.LR 
guns  in  the  service  are — (1)  Woolwi<A; 
(2)  plain  groove;  (3)  French ;  (4)  Fmck 
modified  ;  and  (5)  shunt ;  the  latttf 
will  be  gradually  abolished,  but  a  lai|i 
number  of  guns  still  retain  this  form. 

Big,  To — In  artillery,  to  fit  up;  a 
expression  made  use  of  in  fitting  vp  • 
gyn  or  capstan  for  working,  &c. 

Bight  Angle — In  geometry,  is  tkl 
formed  by  a  line  falling  perpendicalai^ 
on  another,  or  that  which  subtends  u 
arc  of  90°. 

Bight  AsoeiiBlon — In  astronomy,  tki 
arc  of  the  celestial  equator  iittf* 
cepted  between  the  first  point  of  Ariv 
and  the  circle  of  declination  ptsiiig 
through  the  body.  The  right 
is  always  measured  from  west  to 
entirely  round  the  circle. 

Bimer — ^A  steel  tool  of  four,  fira,  if 
eight  sides,  for  drilling  holes  in  iron  wart> 
It  is  also  a  conical  bit  of  the  shape  o(  tki 
fuze  hole  of  a  shell,  used  formerly  fir 
giving  the  shell  the  proper  disMukii 
and  finishing  off. 

Bing  Bone  — Mayhew,  'Oi  thi 
Horse,*  describes  it  as  **  a  bony  deposit  ii 
one  of  the  pasterns  of  a  horse's  foot.  H 
is  principally  confined  to  draught  htenm 
which  have  to  drag  heavy  wei^ts  if 
steep  ascents.  The  entire  force  is  thA 
thrown  upon  the  bones  of  the  paateni 
inflammation  ensues ;  lymph  ia  efltassA; 
\  \.\i«  Y'jm'^VL  becomes  cartilmga,  aad  tkt 
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cartilage  is  oonyerted  into  booe.  Then  an 
Bnwtasis  is  established,  and  a  ring  bone 
it  the  oonseqnence.  Remedy. — -Apply 
[MNiltioes  on  which  one  drachm  of  pow- 
Isied  opium  and  one  of  camphor  have  been 
qnrinkled.  Knb  the  disease  with  equal 
Murte  of  oil  of  camphor  and  of  chloroform. 
rhoi,  after  the  pain  has  ceased,  apply  the 
ibllowing  ointment  night  and  morning : — 

lod^  of  lead,  one  ounce. 

Lard,  eight  ounces." 

Xllg,  Braadwell'l — A  means  of  pre- 
rentii^  the  escape  of  gas  in  a  B.L.R.  gun. 
it  la  ihe  invention  of  an  American,  and 
a  need  in  Mr.  Krupp's  and  other  guns. 

Xiag  Ganges,  vide  Gauges,  Shot  or 
ShelL 

disturbance ;  a  breach  of  the 
committed  by  any  number  of  per- 
M«s  amounting  to  twelve  or  more.  The 
nilitary  are  often  called  upon  to  suppress 
riete,  when  an  act,  called  the  Riot  Act, 
pewed  by  parliament  for  prohibiting 
tiotons  assemblies,  is  read  to  the  mob  by 
a  magistrate  or  police  officer.  If  the 
xioters  do  not  disperse  in  a  given  time,  the 
stldiery  may  fire  upon  them,  and  reduce 
aad  disperse  them  by  force  of  arms. 

BiTeir — ^A  large  stream  of  water  flowing 
towards  the  ocean.  The  course  of  a  river 
Ib  the  natural  tendency  of  water  to  obey 
the  law  of  gravitation,  by  moving  down- 
vizds  to  the  lowest  position  it  can  reach. 

•  Bivers  play  a  very  important  part  in  the 

Nimce  of  war,  either  as  obstacles  (jq.  v.) 
er  as  forming  the  frontier  line  between 
■two  states,  and  thus  they  can,  either  in 
•  itrategical  or  a  political  point  of  view, 
toaoderably  alter  the  attitude  of  the 
MBgerents.  If  these  are  only  separated 
by  a  frontier  line  such  as  a  river,  the 
•nay  that  first  crosses  the  stream  by 
means  of  bridges,  secured  by  bridge-heads, 
will  always  find  itself  immensely  superior 
tit  tho  force  that  can  interpose  it,  as  it 
gifes  the  enormous  advantage  of  being 
able  to  penetrate  the  enemy's  country 
at  pleasure,  to  carry  therein  an  offensive 
Warfiire,  or  to  retreat  safely  in  case  of  a 
raferse.  Military  history  afibrds  many 
itteresting  instances  of  the  advantages 
ibtained  by  generals  having  succeeded 
ia crossing  rivers,  whether  the  Rhine,  the 
Dlannbe,  or  the  Potomac,  that  separated 
ikem  from  the  enemy,  as  well  as  the 
Hftrent  manoeuvres  carried  on  hy  those 


who  were  entrusted  with  their  defence 
in  order  to  foil  these  attempts. 

As  obstacles,  rivers  present  many  advan- 
tages, as  the  defenders  can  deploy,  so  as  to 
bring  an  overwhelming  and  convergent  fire, 
both  of  small-arms  and  artillery,  to  bear 
upon  an  enemy  attempting  to  cross  them. 
Their  defence  is  safer  than  that  of  moun- 
tain passes,  but,  on  the  other  hand,  in 
a  rich  country,  they  offer  to  the  enemy 
increased  means  of  crossing,  and  at  the 
same  time  they  screen  his  movements. 
The  examination  of  rivers  is  therefore  of 
the  utmost  importance  in  time  of  war, 
and  this  can  only  be  done  by  means  of  re- 
connaissances (7.  v.y. 

The  passage  of  rivers  can  be  accom- 
plished by  various  means,  such  as  bridges, 
pontoons,  boats,  fords,  &c.,  and  in  time  of 
war,  in  the  case  of  large  streams  which 
are  unbridged,  this  duty  belongs  to  the 
engineers.  (  Vide  Pontoons.)  It  is  a  very 
difficult  and  hazardous  operation,  and  de- 
mands a  superiority  of  force,  especially  of 
artillery,  and  for  this  reason,  generals  en- 
deavour to  gain  a  footing  on  the  opposite 
bank  by  manoeuvring.  But  in  case  a  small 
body  of  troops,  unaccompanied  by  en- 
gineers, should  find  its  progress  stopped  by 
a  small  but  unfordable  stream,  the  officer  in 
command  should  endeavour  to  find  boats 
of  a  sufficient  size  to  ferry  the  troops  and 
the  baggage  across ;  if  not  procurable, 
such  small  boats  as  can  be  obtained  may 
be  used  to  form  a  floating  bridge,  or,  if 
not  sufficient  for  a  bridge,  to  form  a  raft. 
The  carts,  especially  corrugated  iron, 
which  may  accompany  a  force,  can  be 
easily  floated  across  a  river  by  unloading 
them,  and  simply  fastening  an  empty 
barrel  underneath  each.  Other  materials, 
such  as  casks,  barrels,  trees,  may  be  put 
together  to  form  floating  supports  for  a 
platform  or  a  raft.  The  materials  neces- 
sary for  these  constructions  can  be  obtained 
from  adjacent  buildings  or  woods,  and 
among  the  soldiers  a  few  carpenters  may 
be  found  to  put  them  together ;  but  only 
small  streams  can  be  crossed  by  troops 
who  are  marching  without  the  usual 
pontooning  equipment. 

The  swiftness  of  a  river  varies  accord- 
ing  to  the  height  of  the  water,  and  is 
generally  more  rapid  where  the  bed  is  the 
deepest,  but  varies  accoidm^^  \.q  S\&^%'^'Ctk. 
or  its  breadth. 
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The  following  method  is  given  as  the 
simplest  to  ascertain  the  swiftness  of  the 
current  of  a  river.  Set  two  flags  on  the 
bank  at  any  convenient  distance  from  each 
other  and  parallel  to  the  direction  of 
the  current.  Throw  into  the  Thalweg, 
or  the  line  that  follows  the  lowest  part  of 
the  valley  in  which  the  river  flows,  above 
the  upper  flag,  a  piece  of  wood  or  cork, 
which  will  be  but  little  affected  by  the 
wind.  Observe  very  accurately  the  time 
taken  by  the  floater  in  passing  from  one 
flag  to  the  other.  Repeat  the  operation 
several  times  and  take  the  mean. 

The  mean  velocity  can  be  found  by  the 
following  formulae : — 

Let  U  be  the  swiftness  at  the  surface 
(measured  as  above),  V  the  mean  velocity ; 
then — 

If  0"  is  less  than  1-2  foot  p^r  second,  V=0'75  XJ 
If  U  is  between  12  ft.  and  4  ft.  „  V=0-84  U 
If  U  is  between  4  feet  and  8  feet  „       V=0-85  U 

or  again  the  mean  velocity  of  water  in 
rivers  =  ^^ ~ — — ,  where  V  is  the 

superficial  velocity  expressed  in  inches. 

A  river  is  said  to  be  sluggish  when  it 
flows  at  the  rate  of  1  foot  6  inches  per 
second  (about  1  mile  per  hour) ;  ordinarily 
swift,  from  2  to  3  feet  per  second  (about  2 
miles  per  hour) ;  rapid,  from  3  to  5  feet  per 
second  (about  3  miles  per  hour);  very 
rapid,  from  5  to  8  feet  per  second  (about 
5  miles  per  hour) ;  a  torrent,  from  9  feet 
and  upwards  (about  6  miles  per  hour 
and  upwards). 

A  fordable  river  is  a  river  which  may 
be  passed  without  the  assistance  of  any 
floating  machines  or  bridges.  (^Vide 
Fords.) 

BivetS — Short  bolts  of  metal  inserted 
in  a  hole  at  the  juncture  of  two  plates, 
and  after  insertion  hammered  abroad  at 
the  ends  so  as  to  keep  the  plates  to- 
gether. 

Bivettmg  Haohine^By  this  machine, 
the  invention  of  Mr.  Fairbairn,  the  work 
of  rivetting  metal  plates  together  is  done 
by  an  almost  instantaneous  pressure,  and 
without  any  noise.-  The  boiler  or  any 
other  work  is  suspended  between  a  die 
on  the  npright  post,  when  a  moving 
slide  and  die  worked  by  the  action  of  a 
revolving  cam  upon  an  elbow  joint  closes 
the  work  and  finishes  the  rivet. 


Roadway*— In  military  bridges,  is  that 
part  of  the  bridge  or  pontoon,  placed  on 
the  longitudinal  bearers  between  tlw 
handrails,  which  admits  a  clear  passage 
of  troopB  or  material.  Roadways  difo 
in  size  according  to  the  dimensions  of  the 
bridge. 

Rook  Oil,  vide  Naphtha. 

Rooket — In  its  commonest  form,  b 
nothing  more  than  a  species  of  fire- 
work, and  is  commonly  used  in  all 
pyrotechnical  displays.  For  militaiy 
purposes,  there  are  two  natures  fi 
rockets — the  signal  rocket  (q,  v.)  and 
the  war  rocket,  the  latter  known  as  HMt 
rocket  (q.  t?.),  which  has  superseded  Got* 
greve's  rocket. 

Lieutenant-Colonel  Owen,  R.A.,  in  hb 
lectures  on  artillery,  gives  the  foHowi^ 
general  description  and  principle  of  t 
rocket : — 

'*A  rocket  consists  of  a  cylindrieil 
case  of  paper  or  metal  containiif  ai 
inflammable  composition ;  to  the  ad  d 
the  case  is  attached  a  head  nsnally  of  • 
conical  or  cylindro-conical  form,  and  tbt 
other  end  is  closed,  bnt  has  one  or  nMt 
vents  or  holes  in  it,  for  the  escape  of  tti 
gas,  from  the  ignited  composition. 

**The  composition  is  driven  into  tbt 
case  over  a  conical  spindle,  passing  ta  • 
certain  distance  up  the  centre,  thus  lur- 
ing a  hollow  space  in  the  interior  of  tlw 
rocket,  the  base  of  the  hollow  cone  eiia- 
ciding  with  that  of  the  rocket. 

"  The  object  of  having  this  cavity  ii 
the  interior  of  the  rocket  is  that  a  lafg* 
surface  of  composition  may  be  at  oMi 
ignited  when  the  rocket  is  fired,  aadM 
great  a  quantity  of  gas  generated  witUl 
the  case  that  it  cannot  escape  from  tbt 
vent  as  quickly  as  formed,  and  thereftit 
it  exerts  a  pressure  in  every  direction  A 
the  interior  surface  of  the  rocket.  1W 
pressures  on  the  sides  of  the  roM 
mutually  balance  each  other,  but  tbt 
pressure  on  the  head  is  greater  than  tirt 
on  the  base,  in  consequence  of  the  eae^ 
of  gas  from  the  vent  or  vents ;  it  is  tUi 
excess  of  pressure  on  the  head  over  tbat 
on  the  base  which  causes  the  rocket  It 
move  forwards,  this  being  merely  > 
similar  action  to  the  recoil  of  a  gn 
fired. 

'« A  stick  or  long  rod  is  attached  totbt 
\\>«&«  Qx  %vdft  of  the  rocket  in  ofder  M 
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(interact,  by  the  resistance  of  the  air 
lon  it,  any  tendency  to  turn  over,  and 
maintain  the  rocket  during  its  flight 
nearly  as  possible  in  the  direction  in 
lich  it  is  fired ;  when  accuracy  is  re-  j 
died,  the  stick  should  be  strictly  in 
elongation  of  the  axis  of  the  rocket." 
The  following  history  of  the  intro- 
iction  of  rockets  into  the  British  ser- 
oe,  as  extracted  from  the  Times,  will 
nbtless  be  found  interesting  to  the 
ilitary  student : — 

''The  rocket  was  first  introduced  into 
e  British  serrice  in  1806  strictly  as 
.  incendiary  projectile.  At  this  period 
e  only  means  of  bombarding  and  bum- 
^  towns  and  shipping  was  by  mortar 
«,  for  although  shells  were  fired  from 
niritzers  with  small  charges  about  1700, 
was  not  tmtil  1822  that  General  Paix- 
ins  pointed  out  the  proper  use  of  shell- 
ma  for  horizontal  fire.  In  the  early 
irt  of  this  century,  therefore,  bombard- 
mts  were  effected  by  discharging  either 
immon  shells  or  carcasses — projectiles 
UmI  with  inflammable  composition — 
ran  comparatively  ponderous  pieces  of 
vd&ance,  such  as  13-inch,  10-inch,  and 
I4ndi  mortars.  The  10-inch  sea  service 
Bortar  weighed  over  50  cwt.,  and  fired 
I  spherical  carcass-shell  of  105  lbs., 
iOed  with  about  7  lbs.  of  composition. 
n»  latter  was  ignited  by  the  discharge 
rf  the  piece,  and  burnt  very  fiercely  for 
ihmt  nine  minutes,  the  flames  issuing 
Stan  three  vents.  This  projectile,  there- 
hre,  on  falling  among  combustible  mate- 
id,  produced  a  conflagration,  but  such 
rM  the  force  of  its  descent  from  the  height 
B  which  it  had  been  thrown  by  the  mor- 
tr  that,  on  falling  upon  a  building,  it 
reqnently  went  through  the  roof  and 
U  the  floors  of  the  house,  until  it  ulti- 
Mitely  buried  itself  in  the  cellar,  where 
lere  was  nothing  combustible.  The 
8-pr.  rocket,  on  the  other  hand,  also 
mtained  about  7  lbs.  of  carcass  com- 
otition  in  its  head,  but  was  about 
M-third  of  the  weight  of  the  10-inch 
ImIL  It  could  be  easily  carried  by  one 
MUiy  and  discharged  by  means  of  a  tube 
f  ia  simple  and  light  construction. 
loreover,  it  would  range  even  farther 
luui  the  10-inch  shell,  and,  owing  to  its 
nparative  lightness  and  shape,  would 
idge  lomewhere  inside  the  body  of  the 


honse  it  struck ;  it  was  therefore  more 
likely  to  cause  a  conflagration.  Rockets 
appear  to  have  been  first  used  by  us  in 
the  bombardment  of  Boulogne  in  1806, 
when  200  rockets  were  discharged  and 
the  town  set  on  fire  in  many  places  with- 
out the  slightest  opposition  or  loss  being 
incurred  by  the  attacking  party.  They 
were  subsequently  used  with  great  effect 
during  the  siege  of  Flushing. 

"  But,  although  Sir  William  Congreve's 
first  idea  was  an  incendiary  projectile 
which  was  to  be  thrown  in  large  num- 
bers from  boats  into  a  seaport  town  or  a 
harbour  crowded  with  shipping,  the  sys- 
tem gradually  expanded  until  it  com- 
prehended military  as  well  as  naval 
operations.  The  32-pr.  rocket  was  after 
a  time  abolished,  and  24-prs.,  12-prs.,  and 
6-prs.  introduced,  and  in  1813  rocket 
troops  of  royal  artillery  were  formed.  The 
service  rendered  by  the  rocket  detach- 
ments attached  to  the  allied  army  at  Leip- 
zig is  a  matter  of  history.  In  telling  the 
story  of  the  battle.  Sir  Edward  Oust 
says  that  the  destructive  effect  of  the 
flights  of  rockets  was  so  fearful  that  a 
whole  brigade  surrendered  after  being  a 
few  minutes  under  their  fire.  But  this 
was  by  no  means  the  first  occasion  on 
which  rockets  were  used  against  troops. 
They  had  long  been  known  to  and  used 
by  Eastern  powers,  and  Tippoo  Saib 
taught  us  the  value  of  the  rocket  as  a 
projectile  during  the  siege  of  Seringapa- 
tam  in  1799,  when  the  British  troops 
are  said  to  have  suffered  more  from  the 
enemy's  rockets  than  from  shells  or  any 
other  weapon. 

*'  Thus  by  degrees  the  rocket  was  gene- 
rally adopted  as  an  engine  of  war  both 
for  naval  and  military  purposes,  and 
gradually  its  original  object  came  to  be 
lost  sight  of.  Carcass  rockets  went  out 
of  fashion,  and  shell  rockets  were  intro- 
duced with  time  fuzes  and  all  the  para- 
phernalia for  boring  them.  The  cast-iron 
head  of  the  rocket  was  fitted  with  a  fuze 
next  the  composition  and  a  small  hole  in 
the  apex  for  the  insertion  of  the  bursting 
charge  through  which  the  boring  machine 
— somewhat  similar  to  a  bit  and  brace — 
was  introduced  when  it  was  required  to 
bore  into  the  fuze  composition.  When 
the  rocket  was  to  act  as  a  ik^\\^\}Cie  %c\«^ 
plug  in  the  apex  vras  lemov^^^  ^lidL  V^« 
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fuze  composition  bored  into  for  a  depth 
corresponding  to  the  distance  at  which 
the  shell  was  required  to  burst;  the 
bursting  charge  was  then  poured  in  and 
the  screw  plug  replaced.  Now  this  opera- 
tion was  a  work  of  time,  and  the  service 
of  the  rocket  was  proportionately  delayed. 
Moreover,  the  shell-head  even  of  the 
largest  size  [rocket,  the  24-pr.,  only  con- 
tained about  9  oz.  of  gunpowder,  while 
that  of  the  12-pr.  did  not  hold  half 
that  quantity.  These  considerations  led 
the  ordnance  select  committee  in  1866 
to  recommend  that  the  use  of  war  rockets 
as  shells  be  discontinued,  and  when  Hale's 
rockets  were  introduced  in  the  following 
year,  the  hollow  in  the  cast-iron  head  was 
simply  plugged  up  with  a  piece  of  oak. 
In  fact,  as  at  present  manufactured,  the 
rocket,  as  a  man-killing  projectile,  acts 
mainly  as  a  shot,  while  its  incendiary 
powers  are  confined  to  the  flames  which 
issue  from  its  tail — that  is,  to  the  burn- 
ing of  the  rocket  composition,  which  only- 
lasts  a  few  seconds.  We  readily  join  with 
Sir  Samuel  Baker  in  deprecating  this 
arrangement.  This  form  of  artillery 
appears  to  us  to  have  neither  soul  nor 
body.  We  by  no  means  wish  to  reintro- 
duce fuzes  and  thus  complicate  the  ser- 
vice of  rockets,  but  we  think  the  piece  of 
wood  in  the  head  might  be  advantageously 
replaced  by  gunpowder  or,  perhaps,  by  a 
more  powerful  explosive — picric  powder, 
for  instance.  The  wood  is  a  perfectly 
inert  substance,  and  is  of  no  value  what- 
ever, whereas  the  gunpowder  would,  at 
any  rate,  blow  the  cast-iron  head  to 
pieces  when  the  composition  had  burnt 
out,  and  might  thus  cause  some  destruc- 
tion. But  the  modification  we  should 
like  best  would  be  a  return  to  our  first 
love.  We  have  introduced  rifled  guns 
without  adopting  a  special  incendiary 
projectile  (common  shells  excepted),  and 
it  seems  to  us  that  rockets  might  be  made 
to  undertake  this  role.  Thus  the  primary 
object  of  Sir  William  Congreve  would  be 
kept  in  view.  Possibly,  even  the  principle 
of  the  rocket  may  be  successfully  applied 
to  the  transmission  of  torpedoes  either 
under  water  or  through  the  air,  but  in 
any  case  the  destructive  powers  of  the 
engine  should  not  solely  depend  upon  its 
motive  power.  Sir  Samuel  Baker  appears 
to  have  just  caufie  of  complaint  wbenVie 


points  to  the  non-incendiary  powers  of 
the  Hale  rockets  used  by  him,  and, 
although  the  rockets  supplied  to  the  Gold 
Coast  expeditionary  force  appear  to  have . 
acted  well  in  a  man-killing  sense,  still 
Sir  Garnet  Wolseley  would  undoubtedly 
have  found  less  difliculty  in  setting  fire 
to  Coomassie  if  these  engines  had  a 
carcass  head  instead  of  a  wooden  one." 

Booket  Drifts,  vide  Drifts,  Rocket. 

Booket,  Life-savingi  vide  Life-saving 
Apparatus. 

Bookets,  Oongreve — Rockets  known, 
up  to  a  late  date,  as  the  war  rockets  of  the 
service.     They  are  now  obsolete. 

Bookets,  Hale*8 — ^The  war  rockets  now 
used  in  the  British  service.  They  were 
introduced  in  1867,  superseding  the 
Congreve  rocket.  They  are  the  inventicm 
of  Mr.  Hale.  These  rockets  are  described 
as  "  made  of  Atlas  metal,  formed  into  a 
cylinder  corrugated  in  three  places,  to 
prevent  the  composition  from  giving  way 
in  flight.  Originally  the  cases  were  made 
of  drawn  tubing,  which  was  liable  to  split. 
The  head  of  the  rocket  is  made  of  cast 
iron,  filled  with  oak  and  secured  to 
the  body  by  rivets.  The  composition,  con- 
sisting of  pellets  pressed  into  the  case, 
having  a  conical  hollow  bored,  is  sepa- 
rated from  the  head  by  a  mill-board  disc,  - 
and  from  the  base  by  a  mill-board  washer. 
The  base  of  the  case  is  closed  by  a  cast- 
iron  ring,  tapped  to  receive  a  tail-piece  of. 
cast  iron  with  three  conical  vents  with 
the  larger  part  of  the  cone  towards  the 
interior.  The  vents  are  cut  away  on  cme 
side,  so  as  to  leave  three  projecting  wings 
against  which  the  gas  acts  and  causM 
the  rocket  to  rotate.  By  this  rotatory 
motion  on  its  longer  axis,  with  the  pres- 
sure of  the  gas  within  the  case  acting 
with  greater  force  on  the  head  than  <m 
the  base,  the  rocket  proceeds  forwards  in 
its  flight,  point  foremost,  as  in  the  case 
of  an  elongated  projectile  fired  from  a 
rifled  cannon ;  no  stick  therefore  is 
required  as  in  a  signal  or  Congreve 
rocket. 

**The  rocket  is  fired  ^  from  a  V-shaped 
triangle  made  of  sheet-iron  supported  at 
the  rear  by  three  legs,  two  short  ones 
opening  right  and  left,  and  one  long  one  to 
the  front.  The  elevation  is  given  by  means 
of  a  ring  sliding  up  and  down  the  firont 
\  V%^  (^hich  is  graduated)  and  damping 
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it.  There  are  two  natures  of  war  rockets 
in  the  service,  yiz.  of  9  lbs.  and  24  lbs. 
— the  former  for  service  in  the  field,  the 
latter  to  be  nsed  from  fortresses." 

"Rftfthfttti  Signal — As  their  name  im- 
plies, are  used  as  signals  between  dis- 
tant camps,  forts,  &c.,  and  are  most 
valuable  on  account  of  the  distance 
they  can  be  seen  on  a  clear  night,  ascend- 
ing to  heights  varying  from  450  to  1200 
yutlii,  according  to  their  diameter.  It 
has  been  ascertained  that  they  can  be 
seen  within  a  circuit  of  from  35  to  40 
miles. 

The  case  of  the  rocket  is  made  of 
thick  brown  paper,  and  is  capped  with 
a  cone-like  head;  in  the  case  is  the 
compoaition,  in  the  head  the  composi- 
tion of  the  stars.  Rockets  are  iired 
from  stands,  and  in  a  perpendicular 
position.  Those  used  in  the  service  are 
of  two  sizes,  viz.  1-prs.  and  ^-prs. 

JML  Lead,  vide  Lead,  Rod. 

Ijffjiw*^"  Qnn — ^A  cast-iron  gun,  the 
invention  of  Captain  Rodman,  of  the  U.S. 
army.  His  invention  lies  in  the  mode 
adopted  for  gradually  cooling  the  metal 
while  in  the  process  of  casting,  which,  it 
is  said,  produces  great  hardness  round 
the  bore. 

A  15-inch  gun  of  his  manufacture  was 
tried  in  1867  at  Shoeburyness,  but  the 
result,  though  fair,  was  not  sufficiently 
encouraging  to  recommend  its  introduc- 
tion into  the  British  service. 

Bodman's  Pressure  Gauge — ^The  in- 
vention of  the  officer  whose  name  it 
bears,  and  the  inventor  of  the  Rodman 
gun ;  the  gauge  is  used  for  determining, 
as  deacribed  by  Lieutenant-Colonel 
Owcm,  '*  the  absolute  pressure  of  the  gas 
in  the  bore  of  a  gun,  the  metal  of  which 
is  perforated  at  different  distances.  Into 
each  hole  a  pressure  gauge  is  screwed, 
oonsisting  of  a  piston,  an  indenting  tool, 
and  a  disc  of  copper ;  when  the  piece  is 
fired,  the  piston,  one  end  of  which  pro- 
jects as  far  as  the  bore,  being  exposed  to 
the  pressure  of  the  gas,  is  forced  out- 
wards, and  presses  the  tool — having  a 
broad  but  thin  point — into  the  copper 
disc,  the  indentation  made  being  com- 
pared with  that  obtained  in'  a  testing 
machine  with  the  same  tool,  and  a  piece 
of  copper  cut  off  the  same  bar.'' 

An  improvement  upon  this  gauge  was 


made  for  the  use  of  the  committee 
on  explosives,  called  a  crusher,  the  pres- 
sure of  the  gas  being  ascertained  by  the 
compression  of  a  copper  cylinder  upon 
an  anvil  by  the  piston. 

Boll  of  a  Dram — A  continuous  and 
uniform  beat  of  the  drum  for  a  certain 
time.  What  is  known  as  the  long-roll 
is  a  beat  by  which  troops  were  formerly 
assembled  at  any  particular  spot  of  ren- 
dezvous or  parade. 

BoU-oall — In  military  life,  it  is  neces- 
sary, for  the  sake  of  discipline  and  to 
prevent  soldiers  from  wandering  about 
indiscriminately  at  all  hours,  as  well  as 
for  the  purpose  of  having  them  available 
at  any  moment  in  case  their  services  are 
required,  that  the  men  of  a  regiment, 
company,  or  detachment  should  be  pre- 
sent to  answer  their  names  during 
certain  fixed  periods  of  the  day,  or  at 
any  time  the  commanding  officer  may 
think  advisable.     This  is  termed  roll-call. 

Boilers — Solid  cylinders  of  wood,  used 
in  mounting  and  dismounting  guns,  in 
shifting  them  from  carriage  to  carriage, 
and  in  moving  them  upon  the  ground, 
or  shifting  a  siege  gun  from  the  firing 
to  the  travelling  holes.  There  are  three 
descriptions,  ground,  shifting,  and  gun. 
Their  dimensions  vary,  according  to  the 
nature  of  the  service  for  which  they  are 
intended. 

The  name  is  also  given  to  massive 
rollers  of  iron,  weighing  about  4^  tons, 
having  faces  18  inches  broad,  which  are 
used  in  the  incorporation  of  gunpowder. 
They  are  termed  edge  rollers  or  runners. 
{Vide  Runners.) 

Bomaxis — The  following  quaint  cus- 
tom, extracted  from  James'  *  Dictionary,' 
may  not  be  without  interest : — "  Before 
the  establishment  of  the  mess  at  the 
Horse  Guards,  which  was  formerly  pai  I 
out  of  the  king's  privy  purse,  and  sub- 
sequently charged  in  the  extraordinaries 
of  the  army,  the  captain  of  the  guard 
at  St.  James's  kept  a  table  for  the  sub- 
alterns attached  to  that  duty,  in  order 
to  enable  the  captains  to  support  these 
expenses,  a  certain  number  of  men  were 
allowed  to  work  in  the  metropolis,  on 
condition  that  they  left  their  pay  in  the 
hands  of  their  officers ;  these  men  wet« 
called  Romans.** 

Bondel  —  in  {oxtV^caAXoi^    %    T<vKk.\A 
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tower,  sometimes  erected  at  the  foot  of 
a  bastion. 

Bope— This  name  is  usually  applied  to 
all  cordage  above  1  inch  in  circumference 
made  of  hemp,  spun  into  yarns  or  threads, 
of  a  certain  length ;  a  number  of  yarns 
or  threads,  according  to  the  size  of  the 
rope,  are  twisted  together  into  a  strand. 
Three  of  these   strands  twisted  or  laid 
together  are  called  a  han'ser-laid  rope, 
and  nine  of  them  a  cable-laid  rope.  When 
the  rope  is  made  very  thick,  it  is  called 
a  cable,   and  when  very  small,    a  cord. 
The  following  is  also  another  definition 
of  a  rope  : — "  A  rope  consists   of  three 
strands,  a  strand  of  a  certain  number  of 
yarns,  and  yarns  are  made  of  the  hempen 
fibres.    The  number  of  the  fibres  making 
a  yarn  is  not  counted,  but  the  yarn  is 
estimated  by  the  weight  of  the  hemp  in 
a   given  length.     Fibres  are   spun  into 
yarn,  yarns  are  registered  into  strands, 
and  strands  are  laid  into  rope.     Rope- 
making  dates   from   the  earliest  times. 
Various  kinds  of  fibre  have  been  used 
for  the  purpose,  such  as  hemp  and  flax, 
tough  grass,  the  husk  of  the  cocoa-nut, 
the  fibres  of  the  wild  banana,  &c.,  and 
animal  substances  have  been  used,  such  as 
strips  of  an  ox  hide,  horse  hair,  and  wool. 
Hopes  have  also  been  made  of  metallic 
wire.     The  size  of  a  rope  is  designated 
by  the  circumference  or  girth :  thus  a 
3-inch    rope    measures    3    inches.     The 
length  is  usually  expressed  in  fathoms." 
The   strength  of  ropes   is   sometimes 
calculated  by  the  following  rule.     Mul- 
tiply the  circumference  of  the  rope  in 
inches  by  itself,  and  the  fifth  part  of  the 
product  will  express  the  number  of  tons 
the  rope  will  carry ;  in  practice,  a  rope 
should   not  be  subjected  to  more   than 
half  this  strain.     It  stretches  from  one- 
seventh  to  one-fifth,  and  its  diameter  is 
diminished     from    one-seventh    to    one- 
fourth,  before  breaking.     White  rope  is 
stronger  than  tarred  rope,  and  only  ropes 
that  are  to  be  immersed  in  water  should 
be  tarred.     The  strength  of  Manilla  rope 
is  less  than  that  of  hemp  rope.   The  good 
quality  of  rope  is  sometimes  discernible 
by  its  colour,  which  borders  on  silver 
grey,  though  this  is  not  always  a  sure 
sign  ;  a  better  test  is  its  smell.    Cordage 
of  a  strong  odour  should  have  the  pre-  '■ 
ference,    and    such    as    smells    roUeii, 


mouldy,  or  exhales  heat,  should  be  re- 
jected. To  store  ropes,  they  should  be 
placed  in  the  upper  stories  of  a  building, 
coiled  up  and  labelled ;  large  ropes  od 
skids,  so  as  to  allow  the  circulation  of 
air,  small  ropes  being  hung  up.  Ropes 
should  be  uncoiled  every  year,  and 
stretched  out  for  several  days  at  the 
beginning  of  the  dry  season  in  India. 
Rope  is  issued  in  coils  of  120  fathoms 
each,  marline  and  Hambro'  line  in  skeins, 
and  spun  yarn  in  pounds. 

Government  rope  is  distinguished  by  a 
coloured  thread,  red,  yellow,  or  bine, 
running  through  it.  There  are  several 
descriptions  of  ropes  which  are  used 
chiefly  in  the  artillery  service. 

Rope,  Bowsing,  vide  Bowsing  Rope. 

Rope  Bridge,  vide  Suspension  Bridge. 

Rose-exLgine — Is  described  as  "  a  pecu- 
liar kind  of  turning  lathe  having  special 
chucks  for  the  production  of  those  pat- 
terns of  curved  lines  called  by  the  French 
rosettes,  fVom  the  slight  resemblance  which 
they  bear  to  a  full-blown  rose,  and  hence 
the  term  rose-engine.  The  rose-engine 
lathe  differs  from  the  common  lathe  in 
this,  that  the  centre  of  the  circle  in  which 
the  work  revolves  is  not  a  fixed  point, 
but  is  made  to  oscillate  with  a  slight 
motion  while  the  work  is  revolving  upon 
it,  the  tool  being  all  the  time  stationary, 
and  hence  the  figure  will  be  "out  of 
round,"  as  the  turners  call  it,  or  will 
deviate  from  the  circular  figure  as  much 
and  as  often  as  the  motion  is  giren  to 
the  centre." 

Rosin  —  An  exudation  from  trees 
belonging  to  the  Coniferse  or  fir  tribe, 
and  the  residue  left  in  the  still,  after 
the  oil  or  spirit  of  turpentine  has  been 
distilled.  It  is  very  combustible,  and  is 
used  in  light-ball  and  carcass  compo- 
sition. 

Roster — A  list  which  regulates,  in 
succession,  the  services  of  officers  and 
men  for  regimental,  garrison,  and  other 
military  duties.  For  regimental  duty, 
the  officers'  roster  is  kept  in  the  ad- 
jutant's office ;  for  brigade  duty,  in  the 
brigade-major's  office.  This  word  was 
formerly  spelt  roister. 

Rotation,  Velocity  of-^A  term  used  in 
gunnery  to  express  the  speed  with  which 
a  projectile  rotates  at  the  mouth  of  the 
^'\«e^  OT  qA^ou^  any  portion  of  its  path. 
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which  raries  with  the  charge  and  twist 
of  the  groores.  This  velocity  farther 
depends  upon  the  form,  length,  weight, 
and  position  of  the  centre  of  gravity  of 
the  projectile. 

XotKtory  Motion — In  gunnery,  is  the 
motion  given  to  a  projectile  fired  from  a 
smooth  or  rifled  barrel.  In  the  former 
case,  in  consequence  of  the  eccentricity 
of  round  shot,  the  shot  acquires  a  rota- 
tion of  which  the  axis  and  direction  are 
altogether  uncertain;  in  the  latter,  the 
rotatory  motion  is  acquired  around  an  axis 
coincident  with  that  of  the  bore,  so  that 
the  direction  of  rotation  is  known.  This 
fixed  rotation  adds  greatly  to  the 
steadiness  and  accuracy  of  the  projectile 
in  its  flight,  and  the  deviation  being  a 
constant  quantity  can  be  allowed  for 
by  a  scale  of  deflection,  or  the  gun 
can  be  sighted  ^'true,''  when  manufac- 
tured, so  that  no  allowance  is  necessary 
except  for  wind.  Again,  elongated  pro- 
jeetila  offer  less  resistance  to  the  air 
than  spherical  projectiles  of  the  same 
weight,  and  consequently  range  further. 

£mgh  Bidor — In  the  artillery  or 
cavalry,  an  instructor  in  equitation,  and 
an  assistant  to  the  riding  master.  One 
is  allowed  to  each  troop  or  battery. 

Sooghii^ — ^A  mode  of  treating  horse- 
shoes during  slippery  weather,  when 
ice  is  lying  on  the  ground.  The  old 
mode  of  carrying  out  this  operation  is 
oimaidered  an  inconvenient  and  exceed- 
ingly injurious  plan.  A  new  method 
of  roughing  is  recommended  by  Mr. 
George  Fleming,  a  veterinary  surgeon 
in  the  royal  engineers,  which  consists  in 
the  insertion  of  a  small,  pointed,  square 
plug  of  steel,  measuring  from  1  to  3 
inchtt  (nearly  always  the  former)  at  the 
heel  and,  if  desii'able,  at  the  toe  also  of 
each  shoe,  in  a  simple  square  hole 
punched  at  these  points.  The  result 
is  stated  to  be  most  satisfactory,  horses 
being  enabled,  in  the  most  frosty  state  of 
the  roads,  to  do  their  work  as  in 
ordinary  weather.  The  army  horses  at 
Chatham  were  so  roughed  during  the 
winter  of  1875,  and  nothing  could  have 
been  more  satisfactory. 

The  tei*m  roug/tmg  is  applied  to  the 
action  of  a  rasp  on  a  fuze,  to  make  it 
bite  in  the  fuse-hole,  and  also  in 
rendering  the  external  surface  of  any- 


thing not  smooth  capable   of  taking  a 
hold. 

Bound  —  In  artillery,  a  ^  round  .of 
ammunition  **  comprehends  the  charge  of 
powder,  the  projectile,  and  the  priming 
or  friction  tube.  To  fire  one  or  more 
rounds  is  to  discharge  each  gun  in  suc- 
cession from  a  battery  or  a  portion  of 
it,  until  the  turn  comes  round  for  the 
first  gun  to  fire  again.  Light  artillery 
can  come  into  action  and  fire  one  round 
in  28  seconds,  timing  from  the  order, 
"  Action  front,"  to  the  discharge  of  the 
piece;  and  in  15  seconds  if  the  first 
cartridge  and  shot  be  carried  in  a  box 
on  the  gun  axle-tree.  (Vide  Rapidity 
of  Firing.) 

In  a  plural  sense,  the  term  is  applied 
in  gun-drill  to  the  change  of  numbers  in 
the  gun's  crew,  comprehended  in  the 
order,** Change  rounds."  It  is  also  applied 
to  the  number  of  small-arm  cartridges 
carried  by  a  soldier  in  his  pouch  or  else- 
where, which  is  reckoned  by  rounds,  as 
40  rounds  in  pouch. 

Bonnd  Shot — Spheres  of  iron  or  steel 
fired  from  smooth-bore  guns. 

Bounds — ^A  duty  performed  by  com- 
manding officers  of  guards,  which  consists 
in  their  visiting  the  guards  and  sentries 
under  their  command.  They  should  go 
their  rounds  at  least  twice  a  day  and 
twice  by  night ;  and,  in  addition,  a  non- 
commissioned officer,  with  a  file  of  men, 
ought  frequently  to  visit  the  sentries, 
in  order  to  ascertain  that  they  are 
acquainted  with  their  orders,  and  are 
carrying  them  out  in  a  proper  manner. 
The  latter  are  called  visiting  rounds. 
Field  officers  of  the  day  go  what  is  called 
the  grand  roipids. 

Bonte  (French,  rowte^  a  road)  —  An 
order  for  troops  to  march  from  one 
place  to  another.  It  expresses  also  the 
road  by  which  they  are  to  move.  The 
route  or  line  of  march  is  appointed  by 
the  quartermaster-general  of  the  army, 
under  whose  orders,  by  direction  of  the 
commander-in-chief,  all  transfers  or  re- 
liefs of  regiments  take  place. 

Bonte,  Ck)lnmn  of^  vide  Columun  of 
March. 

Bontine — Capacity  or  the  faculty  of 
arranging;     a    certain    method    rather 
acquired  by  habit  and  i^To^eWc^  'CtA.u  \>^ 
study    and    tula.     It    a\%n\Sw«k    a2a»  > 
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general  custom  or  usage,  established  by 
habit,  and  followed  mechanically  and 
wij;hoat  reflection. 

Bow,  To — In  artillery,  to  move  a  gun 
in  the  direction  of  its  length,  by  means 
of  handspikes  used  with  a  rowing 
motion. 

Boyal  Academy,  vide  Academy. 

Boyal  Arsenal,  vide  Woolwich. 

Boyal  Oambridge  Asylnm — An  insti- 
tution founded  by  the  father  of  the  pre- 
sent Duke  of  Cambridge,  for  the  purpose 
of  giving  a  home  to  one  widow  of  each 
British  regiment.  It  is  not  yet  com- 
pleted, and  is  only  capable  at  present  of 
receiving  about  60  widows. 

Boyal  Scots,  The  —  The  regimental 
title  given  to  the  1st  Regiment  of  Foot. 
It  is  supposed  to  be  the  oldest  regular 
corps  in  Europe;  the  men  originally 
came  from  Scotland,  and  entered  the 
French  army,  but  afterwards  returned 
to  England  in  1633,  during  the  reign  of 
Charles  I.,  and  then  received  the  title  of 
Royal  Regiment  of  Foot. 

Boyal  ItajuLard,  vide  Standard,  Royal. 

Boyal  Warrant — ^An  act  of  the  sove- 
reign, authorising,  for  military  purposes, 
the  Secretary  of  State  for  War  to  issue 
rules  and  regulations  for  the  guidance 
of  the  several  departments  of  the  army. 
Royal  warrants,  where  the  army  is  con- 
cerned, relate  to  all  matters  touching 
the  soldier,  his  pay,  clothing,  travelling, 
food,  &c.,  and  are  issued  from  time 
to  time,  by  the  War  Office,  in  army 
circulars,  for  the  observance  of  all  con- 
cerned. 

Bubbers — Strong  heavy  files,  generally 
made  of  an  inferior  kind  of  steel ;  they 
measure  from  12  to  18  inches  long,  from 
f  inch  to  2  inches  on  every  side,  and 
are  made  very  convex  or  fish-bellied. 
Rubbers  are  only  for  coarse  manufac- 
turing purposes,  when  the  object  is 
rather  to  brighten  the  surface  of 
the  work  than  to  give  it  any  specific 
form. 

Buffle^A  low  vibrating  sound,  which 
is  beat  upon  the  drum,  but  not  so  loud 
as  a  roll.  It  is  generally  performed  in 
paying  military  compliments  to  general 
officers,  and  at  military  funerals. 

Bule   (Anglo-Saxon,  rejol;  Latin,  re- 

i;ru/a) — In  arithmethic,  denotes  **  a  certain 

prescribed  series  of.  numerical  opexationfi, 


adapted  to  discover,  fi'om  the  giren  con- 
ditions to  which  an  unknown  number  is 
subjected,  what  that  number  is.  They 
are  generally  distinguished  by  particular 
names,  according  to  the  purposes  for 
which  they  are  given,  or  the  particular 
nature  of  the  business  for  which  they 
are  required;  as  the  rules  of  interest, 
&c." 

The  word  applies  also  to  an  instrument 
on  which  different  scales  are  marked, 
and  which  is  used  for  measuring,  such  as 
the  carpenter*s  rule,  a  common  2-foot 
rule,  jointed  in  the  centre,  for  measur- 
ing timber.  It  is.  not  only  used  by  car- 
penters, but  by  other  artificers.  It  has 
a  variety  of  scales,  to  facilitate  the 
calculations  of  most  frequent  occur- 
rence. 

Gunner's  rule,  —  A  rule  made  either 
of  box  or  ivory,  and  jointed  in  three 
places,  for  the  convenience  of  carriage, 
having  yarious  tables  of  weight  uid 
dimensions  of  S.B.  guns,  shot,  shell,  &c. 
marked  on  it. 

Banners  —  Metal  cylinders  used'  in 
the  incoi*porating  mills  of  a  gunpowder 
manufactory,  known  also  under  the  name 
of  edge'roUers.  They  were  formerly  made 
of  gun-metal,  but  iron  runners  have  been 
found  to  be  equally  safe,  and  are  much 
cheaper.  Iron  runners,  like  gun-metal, 
become  honey-combed  after  being  in  use 
for  some  time,  from  the  action  of  the 
saltpetre,  if  the  metal  has  not  been  pro- 
perly hardened.  They  are  about  7  feet 
in  diameter,  18  inch^  broad  (the  fiice)^ 
and  from  4J  to  5  tons  in  weight. 

Banning  Drill — ^A  drill  forming  part 
of  the  training  of  a  soldier.  It  comes 
under  the  head  of  gymnastic  training. 
It  is  ordered  to  be  carried  out  in 
all  infantry  regiments.  The  object  oi 
it  is  to  make  the  men  supple,  active, 
and  capable  of  bearing  fatigue.  The 
distance  to  be  run  is  not  to  exceed  300 
yards  during  the  first  fortnight.  For  the 
second  fortnight  the  distance  may  be 
increased  to  600  yards,  and  for  the 
third  fortnight  to  900,  at  the  end 
of  which  time  the  practice  is  to  be 
carried  on  daily  at  1000  yards,  the 
men  running,  on  alternate  days,  with 
arms  and  accoutrements.  For  further 
instructions,  vide  Queen's  Regulatioiis  of 
\  1873. 
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Bumingthe  Oaimtlot — A  punishment 
formerly  enforced  in  the  nayj,  and 
which  was  inflicted  also  on  soldiers. 
As  related  hj  James,  in  his  *  Military 
Dictionary/  the  mode  of  procedure 
was  as  follows.  When  a  soldier  was 
sentenced  to  run  the  gauntlet,  the  ' 
regiment  was  paraded  in  two  ranks, 
facing  one  another,  each  soldier  haying 
a  switch  in  his  hand,  and  as  the 
criminal  ran  between  the  ranks,  naked 
from  the  waist  upwards,  he  was  lashed 
by  the  soldiers.  While  he  ran,  the 
drums  beat  at  each  end  of  the  ranks. 
Sometimes  he  ran  three,  fiye,  or  seven 
times,  according  to  the  nature  of  the 
offence.  Happily,  such  a  barbarous 
punishment  no  longer  disgraces  the  army 
or  navy. 

Bupee  —  An  Indian  coin,  weighing 
180  grains  troy,  or  one  to! ah.  The 
standard  quality  is  eleven-twelfths  sil- 
ver, one-twelfth  alloy,  general  value 
about  2s.  English  money,  but  not  re- 
mitted to  England  nowadays  at  this 
rate.  Diameter  of  the  rupee,  ^  foot, 
which  makes  it,  if  necessary,  a  standard 
of  length.  The  tolah  or  imperial  rupee 
is  the  standard  of  weight  in  India. 
Compared  with  the  English  weights,  32 
tolahs  make  1  lb.  troy,  or  0*823  lbs. 
aToirdupois. 

Bnie  (French) — ^A  trick  ;  a  stratagem. 
(Fid^  Stratagem.) 

Bvfltiaii  Arrnj — One  of  the  chief  con- 
tinental armies  of  Europe. 

Early  in  1870,  a  new  bill  was  submitted 
to  the  emperor  and  the  imperial  council 
for  the  reorganisation  of  the  Russian 
army,  and  by  an  ukase  dated  November 
16  of  the  same  year,  it  became  the  mili- 
tary law  of  the  country. 

This  bill  lays  down,  as  a  first  principle, 
that  the  defence  of  the  Russian  territory 
is  a  sacred  duty  incumbent  on  every 
Bnssian  subject  without  distinction  of 
class  or  position.  Military  service  is 
therefore  obligatory,  and  substitutes  are 
not  admitted  into  the  ranks  of  the  army. 
All  young  men  who  have  attained  the  age 
<^  20  are  liable  to  be  drawn  as  conscripts. 
A  drawing  by  lot  takes  place  to  decide 
who  shall  remain  at  home,  after  under- 
going six  weeks'  training.  These  men, 
for  6  consecutive  years,  form  part  of 
the  reserve.    The  duration  of  military 


service  is  fixed  at  15  years,  divided  as 
follows : — 

Four  years  under  the  colours ; 

Two  on  furlough ; 

Nine  in  the  reserve,  with  the  exception 
of  the  horse  artillery,  cavalry,  and  frontier 
guards. 

The  defence  of  the  country  is  provided 
for  by  regular  troops  or  land  forces 
and  national  legions. 

The  land  forces  are  composed  of — 

1.  The  active  army,  completed  by  the 
annual  contingents ; 

2.  The  reserves,  composed  of  time-ex- 
pired soldiers,  called  into  the  ranks  in 
time  of  war  ; 

3.  The  Cossacks ; 

4.  Specially  organised  troops. 

The  nationcU  legions  are  composed 
of  all  the  men  not  included  in  the 
regular  army,  but  capable  of  bearing 
arms,  from  the  age  of  20  inclusive  up 
to  that  of  40.  They  are  divided  into  two 
classes : — 

1.  Men  destined  to  fill  up  the  vacan- 
cies in  the  ranks  of  the  army,  or  to 
complete  the  reserve  in  case  of  paucity 
of  numbers ; 

2.  Men  forming  the  depots  of  the 
legions. 

There  are  besides  two  classes  of  volun- 
teers admitted  into  the  army :  young 
men  who  have  completed  their  education 
in  public  schools,  and  those  who  have 
formed  or  still  form  part  of  the  legions. 
The  former  are  bound  to  serve  in  the 
active  army  for  3  or  6  months  or  2 
years,  according  to  their  education  and 
proficiency.  Those  who  have,  on  draw- 
ing for  the  conscription,  been  exempted 
from  joining  the  colours  are  incor- 
porated in  the  national  legions,  and  are 
compelled  to  go  through  an  annual  course 
of  training.  Other  classes  of  individuals 
may  also  be  exempted  from  service  in  the 
active  army,  such,  for  instance,  as  fathers 
of  families ;  but  they  are  liable  to  be  called 
out  in  case  of  an  insufficient  supply  of 
conscripts. 

Russia  has  a  male  population  of  36 
millions,  and  the  number  of  young  men 
who  annually  attain  the  age  for  being 
drawn  in  the  conscription  is  set  down  at 
600,000.  Estimating  the  mortality  <&1 
the  men  under  4  ^er  e«n.\>.^  «cfA  >t}tk»&^ 
not  on  active  dut^  a\.  ^  ^«t  <i,«a\.»^  >iXvfc 


e    chiofly    the    carelry    and 
titUi']',  who  have  been  pat  an  n 
ineat  war  footing,  ■nd,  being  n 
^tioned    oloD 


atU 


diate  action  in  the  lield. 

Tha  KiuiiBn  territory  is  dirided  into 
14  militarv  diatiicta;  the  conntry  occo' 
pied  by  the  Cueucks  of  the  Don  ^rtns  ■ 
eeparate  diatvict,  vitli  n  epeciil  orgmnin- 


The 


™y«  i.  dirid^ 


Making,  without   conuting   time-cipired 


86,000  a 


will    1: 


In  tJ 


«ofp 


.  Dumber  is  not  kept  under  Hrms, 
far  slthongh  in  special  brniiuhes  the 
duration  of  the  lerviee  IH  Hied  at  T 
j-esis,  the  infantry  is  generally  diHiharged 
dnring  the  last  2  years  of  service; 
BO  that  the  army  may  really  be  set 
down  at  700,000  men  under  the  eoloure, 
and  300,000  more  on  furlough.  As  an 
adjunct  to  tbia  army  of  1,000,000  of 
men,  the  lir^t  einse  of  legionaries  cnm- 
]>ri3es  I,UO,000  men,  all  of  whom  mav  be 
called  upon  to  All  up  the  ranks.  The 
reserve  is  composed  of  1,305,000  men, 
and  hy  the  time  this  part  of  the  law 
comes  in  force,  they  nill  he  all  good, 
solid  troopH,  hsviug  passed  through 
the  runks  of  the  army.  The  second 
clan  of  legionaries,  as  shovn  in  the 
ahore   tabli  .      -  r.  r.^. 


en,  all  of  whom  will  h. 


;othB 


1  by  thi 
pcription,  and  they  will  conot  on 
them   nearly  half  a  million   <i(  tit 

The  Rnssian  peace  footing  is  estii 
to  have  been  increased  by  about  5 
DttB  ia    IS75,     The    troopi   reinforced 


if  infantry,    7  brigade-  of 
ies,  10  divisions  of  cavalry,  50  bri.eades 

■  field  artillery,  26  batteries  of  "hone 
tillery,  5  brigades  of  engineers;  the 
merieul  strength  of  the  whole  active 

army  mav  be  put  down  in  peace  time  at 
33,043  officers  and  735,539  men,  and  in 

tme    of    war    at    43,355    oaicera    and 

.,358,873  men. 
The   infantry  is  composed  of  12  regi- 

nents    of  the   guard,    16  regiments   of 

iatt;ilioas  of  rifles  of  the  guard,  20  of 
ides    of    the   line,   4  CaucosinD  end    4 
Turkestan  rifles,  and  148  regiments  of  in- 
fantry, giving  a  total  of  136  regiments  of 
the  line. 
These  are  massed  into  3  divisions  of 
.fantry  of  the  gnsrd,  +  of    grenadiers, 
40  of  infantry,  and  7    brigades  of  rifles. 
division  in  the  Russian  army  if  tb« 
lest  unit,  there  being  no  corpt  tCaniM 
'pt  in  the  guards. 

ach  division  of  infantry  is  compoMd 

brigadas,  each  brigade  of  Sregimenti 

battalions  each,  with  the  eicvptlna 

of  the  2   brigades  of  the  4  Cancasian  di- 

liaions,    which  have  3    regimenb.     iach 

battalion  is  composed  of  4  companie*. 

The  cavalry  is  divided  into  nctive  ca- 
valry and  resorra  squadrons. 

The  letive  caralry  comprises  tO  regi- 
ments of  (he  guard,  77  of  the  line  (Indnd- 
ing  21  i(  Cossacks),  and  4  of  CaacMiu 
troops.  The  guards  ara  eompeaed  f>f  4 
regiments  of  cuirassiers,  2  of  Uoeett,  t 
of  butsars,  I  of  grenadier*,  and  I  •f 
Cossacks.  The  Russian  cavalry  i*  dhridtd 
into  20  divisions,  vis.  4  of  the  gaaid*  (S 
mued    and    1    division   of  CoaMcks),  14 

■  HasiofibpiJiireiTnibranchMDrttieRiivila 
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of  the  line,  and  2  of  Caucasian  caralry. 
Each  diyision  comprises  4  regiments 
divided  into  2  brigades :  1  of  lancers,  1  of 
dragoons,  1  of  hussars,  and  1  of  Cossacks; 
each  regiment  having  the  same  number. 
Thus  the  1st  division  contains  the  1st 
hussars,  the  1st  lancers,  &c.  Each 
brigade  of  cavalry  of  the  guard  has  2 
regiments;   the  2nd  division  has  3  bri- 


gades.  Each  regiment  has  4  squadrons, 
with  a  strength  of  224  combatants. 

The  reserve  squadrons,  whose  duty  in 
time  of  peace  is  to  train  horses  and  provide 
their  regiments  with  them,  will  in  time 
of  war  fill  up  the  vacancies  produced  by 
the  campaign. 

The  field  artillery  is  composed  as  fol- 
lows : — 


Batteries  of  9-prs 141  with  1128  guns  and  3384  wagons. 

Batteries  of  4-pr8 94    „       752    „      „    1504 

Batteries  of  mitrailleurs       . .     47     „      376    „      „      762 


» 


Giving  a  total  of 


282 


»> 


>» 


2256 


» 


» 


»> 


?> 


5650 


>i 


» 


Each  brigade  of  foot  artillery  is  com- 
posed of  6  batteries  (3  batteries  of  9-prs., 
2  of  4-prs.  and  1  of  mitrailleurs). 

The  horse  artillery  of  the  regular  army 
is  composed  of  21  batteries  and  5  bat- 
teries of  the  guard,  2  depot  and  1  instruc- 
tion batteries  ;  each  battery  is  formed  of 
6  guns.  The  organisation  of  these  bat- 
teries into  brigades  has  been  changed 
with  the  exception  of  those  of  the  guard, 
which  are  still  formed  into  1  brigade. 
Throughout  the  rest  of  the  army,  2 
batteries  are  attached  to  each  division  of 
cavalry,  and  come  under  the  immediate 
ccnnniand  of  the  divisional  commander. 
These  will,  however,  be  soon  increased  to 
6  batteries  of  the  guard  (1  Cossack),  and 
28  batteries  of  ordinary  horse  artillery 
(7  Cossack),  of  8  guns  each.  There  will 
be  besides  14  Cossack  batteries  in  reserve. 

The  5  brigades  of  engineers  comprise 
1  battalion  of  sappers  of  the  guard,  1  of 
grenadiers,  and  9  of  sappers  and  miners, 
total  11  battalions ;  6  half-battalions  of 
pontoon  train. 

There  were  at  the  time  of  the  reorga- 
nisation of  the  army  3  classes  of  troops 
which  did  not  belong  to  the  active  army : 
(1)  the  local  or  sedentary  troops  (25 
fa^talions  of  garrison  infantry,  and  18 
battalions  of  infantry  of  the  line)  ;  (2)  the 
interior  service  troops  (71  battalions) ; 
and  (3)  the  reserve  troops  (72  battalions 
ci  the  line,  10  of  rifles,  56  squadrons  of 
cavalry,  6  brigades  of  artillery,  and  4 
battalions  of  sappers).  In  the  military 
districts  of  Russia  in  Asia,  the  present 
oi^panisation  has  been  maintained  for  the 
lodd  troops ;  but  in  the  other  districts 
they  have  been  reorganised,  and  form 
now  29  regiments  of  4  companies  each  of 


garrison  infantry,  and  199  battalions  of 
depot  troops.  When  the  army  is  mobi- 
lised, the  strength  of  the  depot  battalions 
is  raised  to  1000  men  each  by  means  of 
the  men  of  the  1st  class  of  the  militia. 
On  war  breaking  out,  the  2nd  class  of  the 
militia  will  be  formed  into  1 64  infantry 
battalions  of  4  companies  each  and  with  a 
nominal  strength  of  1000  men.  The 
duty  of  these  battalions  will  be  to  keep 
up  the  communications  and  guard  the 
rear  of  the  army  in  the  field  and  to 
garrison  the  towns. 

The  Cossack  troops  are  divided  into 
regiments  and  sotnias  (sections  of  100 
men) ;  the  strength  of  each  regiment  va- 
ries according  to  the  number,  of  sotnias 
called  out.  The  whole  male  population 
is  obliged  to  serve.  By  an  order  issued 
in  1872,  the  Cossacks  have  been  formed 
into  a  body  of  men  perfectly  organised 
in  time  of  peace,  easily  assembled  and 
added  to  the  cavalry  divisions  in  time  of 
war.  Under  the  new  arrangements  they 
will  supply  62  regiments  and  22  batteries 
in  time  of  war.  In  peace  time  they 
have  21  regiments  and  8  horse  batteries 
under  arms.  The  strength  of  the 
Cossacks  is  between  50,000  and  55,000 
men,  with  a  reserve  of  30,000  more. 

The  supreme  command  of  the  Russian 
army  is  vested  in  the  emperor,  with  a 
war  ministry  under  him.  This  ministry 
is  divided  into  bureauxj  including  a  war 
council  of  permanent  committees,  who 
deal  with  all  the  technical  questions 
appertaining  to  the  different  branches  of 
the  service. 

The  mode  in  Rusava  oi  o^c«r«L^  'Csv^ 
army  does  not  diiSeY  niucSti  itowi  ^t^cw«^»  ^*^ 
other   continental  axiaVft*.     "^^vfe   iww^% 
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men  who  decide  on  a  military  career  |'  servative  against  rust,  and  is  a  good 
proceed  at  the  age  of  16  to  one  of  the  {  composition  for  guns  when  packed  in 
military  schools,  whence,  at'  the  age  of  j  hoxes  for  transit  ahroad,  viz.  one  part 
19  or  20,  having  passed  an  examination, '  white  lead,  seven  parts  tallow.     (Ftcfe 


they  obtain  an  ensigncy,  and  then  follow 
the  various  grades  without  further  ex- 
amination. A  second  captaincy  is  reached 
in  about  8  years*  service,  and  then  merit 
can  gain  the  epaulettes  of  a  general  in  a 
very  short  time. 

Candidates  for  the  staff  have  to  pass 
through  the  Nicholas  Staff  Academy. 

The  Russian  infantry  is  armed  with 
the  Berdan  breech-loading  rifle.  {Vide 
Appendix  C.) 

Bussian  Gun — ^The  Russian  artillery 
may  be  said  to  be  in  a  transition  state, 
experiments  being  continually  carried  on, 
if  not  to  change  its  material,  to  modify 
the  present  ordnance,  so  as  to  allow  that 
branch  of  the  army  to  bear  comparison 
with  that  adopted  or  on  the  point  of 
being  adopted  by  other  armies.  The 
guns  of  the  Russian  artillery  are  4-pr. 
and  9-pr.  B.L.R.  guns,  for  the  most  part 
of  bronze.  The  4-pr.,  of  3*3-inch  calibre, 
fires  a  projectile  weighing  12  lbs.  The 
9-pr.  gun,  which  forms  thi*ee-fifths  of 
its  actual  armament,  flres  a  shell  weighing 
24  lbs.  with  a  charge  of  2*69  lbs.,  and 
possesses  an  initial  velocity  of  1060  feet 
only. 

Experiments  have  been  made  of  late 
with  steel  guns  of  the  Erupp  system 
(500  of  which  are  said  to  be  ready  and 
held  in  reserve),  as  well  as  with  the  9-pr. 
modified.  The  improvement  made  in  that 
gun,  by  means  of  casting  the  metal  in 
metallic  moulds  and  then  chilling  it, 
have  enabled  it  to  obtain  an  initial  velo- 
city of  1369  feet.  It  differs  slightly  from 
the  old  9-pr.,  the  dimensions  of  the 
chamber  being  made  to  allow  the  use  of 
a  charge  of  7 '23  lbs.  of  powder.  The 
projectile  is  provided  with  2  belts  of 
copper  in  lieu  of  a  leaden  coat.  In  order 
to  obtain  a  flatter  trajectory  in  long 
ranges,  a  truncated  shot-bottom  similar 
to  one  proposed  by  Whitworth  has  been 
tried.  The  weight  of  the  gun  and  that  of 
the  projectile  are  the  same  as  in  the  old 
9-pr. 


Varnish.) 
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8.A.A.  Wagons — An  abbreviation  for 
small-arm  ammunition  wagons,  in  which 
the  reserve  small-arm  ammunition  of 
an  army  travels.  {Vide  Reserve  Am- 
munition.) 

Sabioii — A  wood  used  for  artillery 
purposes,  in  the  formation  of  certain  parts 
of  a  carriage  either  for  land  or  naval 
purposes. 

Sabot  (French) — A  wooden  shoe;  it 
means  also  the  wooden  attachment  to 
an  article.  In  artillery,  sabots  are 
wooden  bottoms  attached  to  spherical 
projectiles  by  means  of  a  copper  rivet. 
The  object  of  the  sabot  is  to  keep  the 
shot  or  shell  in  the  axis  of  the  piece,  and 
by  its  cylindrical  shape  to  canse  the  pro- 
jectile to  glide  out  of  the  piece  without 
bounding  up  and  down  in  the  bore,  by 
which  it  acquires  a  rotatory  motion, 
prejudicial,  from  its  uncertain  rotation, 
to  the  direction  of  the  projectile.  This 
uncertain  rotation  has  reference  only  to 
shot  and  shell  fired  from  smooth-bore 
ordnance. 

Sabre  (French  =  sword)  —  A  heavy 
sword,  slightly  curved  towards  the  point. 
The  back  of  the  sword  is  made  thick,  so  as 
to  give  it  greater  force  in  delivering  the 
cut  or  thrust.  It  is  used  in  the  mounted 
service  of  the  army.    (  Vide  Appendix  F.) 

Sabretache  (German,  SSbely  a  aabra, 
and  Tasche,  a  pockety--Usaallv  an  ob- 


Buet — Oxide  of  iron,  which  forms  on    long  leather  case  or  pocket  scolloped  at 

the  surface  of  iron   from   exposure  to    the  bottom,  with  a  device  in  the  centre, 

atmospheric  influence   or  contact  'w\tYi\«.Tid«\xspended  from  the  left  side  of  the 

acids.     The  foJiowing  forms  a  good  pie-\»^oid  \i%\\.  \>^  VJbcwa  ^\t^5b^  of  the  same 
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material  as  the  belt.  It  is  worn  by  all 
mounted  officers  of  the  army. 

Stink,  To — ^To  pillage,  to  plonder. 

tUiddla  The  seat  on  which  a  rider  sits 
when  on  horseback.  A  military  saddle 
consists  of  the  following  principal  parts : 
1,  the  tree;  2,  the  web;  3,  girth;  4, 
flaps ;  5,  seat ;  d,  panel ;  7,  surcingle ; 
8,  stirrups ;  9,  leather  (stirrups). 

The  following  form  the  requisites  of  a 
good  saddle : — 

1.  It  should  be  as  light  as  is  consist- 
ent with  strength. 

2.  The  pressure  of  the  whole  and  each 
part  should  be  distributed  over  as  large 
a  space  as  possible. 

3.  The  weight  should  be  placed  upon  the 
part  of  the  animal  best  fitted  to  bear  it. 

4.  The  shape  of  the  seat  should  be 
such  as  to  allow  the  rider  to  sit  well 
down  into  it,  and  balance  himself  in 
tverj  position  of  the  animal. 

5.  There  should  be  no  pressure  on  any 
jointed  surface  either  of  man,  horse,  or 
saddle.  A  military  saddle,  having  to 
carry  the  rider's  kit,  is  not  as  light  as 
aa  ordinary  hunting  saddle. 

In  the  mounted  branch  of  the  service, 
the  pattern  saddle  is  termed  umoersal. 
In  a  battery  of  artillery  there  are  three 
descriptions  of  saddles,  viz.  the  uni- 
versal, driver's,  and  luggage.  The 
weight  of  the  universal  saddle  is  28  lbs. 
2}  oz.  complete. 

Besides  the  above,  there  are  saddles  in 
use  in  the  service,  termed  pack  saddles^ 
which  are  carried  on  the  backs  of  horses, 
moles,  or  ponies.  They  are  suitable  for  the 
transport  of  mountain  artillery,  with  its 
ammunition,  or  for  any  military  stores, 
which  in  mountainous  countries  can  only 
be  carried  by  beasts  of  burden.  The 
weight  of  the  pack  saddle  is  27  lbs.,  and 
is  known  in  the  service  as  saddle  pack^ 
general  service. 

In  pontooning,  a  saddle  forms  part  of 
the  superstructure  of  a  pontoon.  It 
ccNDsists  of  a  frame  of  timber  placed  cen- 
trally over  the  axis  of  the  pontoon,  and 
secured  to  it  by  lashings. 

SaflMXnidiiot — In  war  time  and  under 
the  circumstances  of  an  enemy  being  shut 
up  in  a  fortress,  from  which  there  is  no 
itgrmSfA  safe-conduct  is  a  pass  or  per- 
mission granted  by  the  general  of  the 
besieging     force  to  an/  individa&l    in 


authority  in  the  besieged  fortress  to  pro- 
ceed unmolested  to  the  enemy's  head- 
quarters, should  he  desire  to  hold  com- 
munication on  anysubject  of  importance. 

Safety  Valve — Is  described  as  *Uhat 
important  part  of  a  steam-engine  without 
which  it  could  not  exist.  It  consists  of 
a  small  cover  or  stopper,  sitting  loosely 
on  or  in  a  small  aperture  in  the  boiler, 
but  kept  down  by  a  certain  weight  made 
to  increase  its  effect  by  a  lever,  so  that  it 
may,  by  being  slid  along  it,  like  the 
weight  on  a  steelyard,  serve  without 
change  of  weights  to  vary  the  pressure 
which  the  steam  is  allowed  to  acquire. 
This  of  course  it  cannot  exceed  without 
lifting  the  valve  and  escaping,  until 
iH^duced  below  the  limit  thus  allowed  it. 
The  valve  is  simply  the  weakest  or  most 
yielding  part  of  the  boiler,  and  by  taking 
care  that  it  shall  always  be  the  weakest, 
the  danger  of  explosion  is  avoided.  The 
safety  valve  is  the  invention  of  a  French- 
man, Dr.  Papin." 

St  Andrew  or  the  Thistle,  Order  of— 
A  Scottish  military  order  of  knighthood, 
instituted  by  James  VII.  of  Scotland  (11. 
of  England)  in  1687.  It  fell  in  abey- 
ance during  the  i*eign  of  William  and 
Mary,  but  was  revived  by  Queen  Anne, 
December  31,  1703. 

The  star  consists  of  a  St.  Andrew's 
cross  of  silver,  in  the  centre  of  which 
is  a  thistle  of  gold  upon  a  field  of 
green,  surrounded  by  a  circle  of  green, 
bearing  the  motto  of  the  order  in  gold 
characters.  It  is  worn  on  the  left  side, 
and  the  ribbon  to  which  the  jewel  is 
attached  is  dark  green,  worn  over  the 
left  shoulder  and  tied  under  the  arm. 
By  a  statute  passed  in  May  1827,  the 
order  consists  of  the  sovereign  and  six- 
teen knights,  who  place  the  letters  K.T. 
after  their  names.  The  motto  of  the 
order  is  that  of  Scotland,  "Nemo  me 
impune  lacessit." 

St.  Miohael  and  St.  George,  Order  of — 
,An  English  military  and  civil  order  of 
knighthood,  established  in  1818  by 
George  III.  It  is  generally  conferred  for 
services  in  the  colonies;  K.C.M.6.  are 
the  initials  indicating  the  knighthood. 

St  Fatriek,  Order  of— The  national 
order  of  knighthood  ^ox  \T^«ia!^  «aXa.- 
blished    by   Geox^ft  111.   Vn  Vl%^,    «aA. 
enlarged   in  ISaa,     \\.  coix«\s\a  oi  HJti^ 


SAI 


360 


SAL 


507ereigD,  a  grand-master,  and  twenty- 
two  knights. 

The  star  is  worn  on  the  left  side ;  it  is 
surronnded  by  rays  of  silver.  Within 
this  is  a  band  of  sky-blue  enamel  charged 
with  the  motto  of  the  order,  "Quis 
separabit.  mdcclxxxiii."  in  gold  let- 
ters. The  collar  is  of  gold,  and  composed 
of  roses  alternating  with  harps,  tied 
together  with  a  knot  of  gold  ;  the  badge 
or  jewel  is  of  gold,  and  similar  to  the 
cross,  with  this  difference,  that  it  is  oval 
and  surrounded  by  a  wreath  of  shamrocks. 
The  ribbon  is  sky  blue,  and  worn  over 
the  right  shoulder.  The  order  is  indi- 
cated by  the  initial  K.P. 

St.  Peterslmrg,  Convention  of  —  A 
convention  signed  in  December  1868  in 
that  city,  by  all  the  European  powers 
except  Bavaria,  and  the  United  States  of 
America,  for  interdicting  the  use  of 
explosive  bullets  in  time  of  war. 

Sigi  Mnttee— An  Indian  term  for  car- 
bonate of  soda.  It  is  found  in  many 
parts  of  India  on  the  sarface  of  the  soil 
as  a  carbonate  or  sulphate  of  soda,  in  the 
proportion  of  50  per  cent,  of  the  former 
to  10  or  15  of  the  latter.  By  washing, 
heating,  and  evaporation,  the  sulphate  is 
converted  into  a  sulphuret  of  sodium, 
which,  by  further  heating  and  exposure 
to  the  atmosphere,  is  changed  into  car- 
bonate of  soda.  In  its  crude  state  it  is 
commonly  used  in  India  in  clearing  off 
the  old  coat  of  paint  from  gun-carriages 
previous  to  applying  the  new  one,  and 
for  removing  grease,  &c. 

Salade^In  ancient  armour,  a  kind  of 
bascinet,  but  projecting  much  behind 
the  head,  and  having  a  movable  visor. 
It  was  introduced  in  the  reign  of 
Henry  VI.  It  is  also  written  sallet. 
•  Sal-ammoniao — ^A  compound  of  ammo- 
nia and  hydrochloiic  acid  (NH4OL),  and 
known  as  muriate  of  ammonia.  Since 
the  establishment  of  gasworks,  it  has 
been  chiefly  derived  from  the  liquor 
obtained  during  the  preparation  of  coal 
gas.  It  is  translucent  and  colourless, 
and  is  used  in  tinning  to  prevent  the 
oxidation  of  the  surface  of  the  copper. 

Saleetah — An  Indian  term  for  a  bag 

containing  a  soldier's  bedding,   &c  on 

the  march.     Saleetahs  are  also  used  in 

packing  the  component  parts  of  tenU. 

They  are  made  of  gunny  cloth. 


Salient  Angle,  vide  Angle,  Salient. 

Salient  Order  of  Battl»---An  order  of 
battle,  the  front  of  the  army  being 
formed  on  a  salient  or  outward  angle. 
This  formation  is  seldom  resorted  to^  as 
it  presents  many  disadvantages.  Certain 
attacks  of  necessity  assume  the  salient 
form,  not  to  await  the  enemy,  but  for 
immediate  attack,  provision  being  made, 
by  reinforcing  the  head  of  the  attack, 
for  insuring  and  following  up  its  suc- 
cesses, and  by  feints  carried  on  elsewhere 
to  weaken  the  resistance.  On  the  de- 
fensive, the  salient  order  can  be  resorted 
to,  without  entailing  a  defeat,  if  tiie 
wings  can  be  strongly  protected  by  ob- 
stacles, and  the  open  of  the  triangle 
placed  in  such  a  manner  as  to  deprive 
the  cross-fire  of  the  enemy's  artillery  of 
its  full  effect. 

Masses  of  cavalry  may  operate,  how- 
ever, with  great  effect  ^om  the  apex  of 
a  salient  order. 

Sally-port— A  passage,  in  old  fortifi- 
cations, from  the  body  of  the  place 
towards  the  country  through  whidi 
*'  sallies  **  were  made,  which  obtained 
for  them  the  name  of  sally-ports.  The 
postern  is  sometimes  called  a  $aUy- 
port. 

Saltpetre — Chemically  called  nitrate 
of  potassa  (KO.NO«>.  This  salt  occurs 
in  nature  as  an  incrustation  upon  the 
surface  of  the  earth  in  hot  climates,  siieh 
as  in  India,  Arabia,  and  South  America. 
In  Bengal  it  is  found  in  great  abvndanoe, 
especially  in  the  districts  of  Tirfaoot, 
Behar,  and  Agfa.  Wherever  saltpetre 
exists,  the  ground  is  found  impregnated 
with  saline  matter  and  perfectly  barren. 
During  the  periodical  rains,  these  districts 
are  overflowed,  the  various  salts  are 
dissolved  and  brought  into  contact,  when 
new  combinations  follow,  and  fredi  salts 
result,  as  the  water  evaporates  or  per- 
colates thelsoil.  These  are  found  and 
collected,  and  after  repeated  wasbings, 
evaporations,  &c  the  nitre  passes  into 
the  market,  where  it  undergoes  erjstal- 
lisation,  and  is  in  this  state  expoirted  to 
Europe.  The  crude  mass  is  ealled  in 
Hindustani  dhoahy  and  when  transformed 
into  crystals  and  well  washed,  cwlstif, 
and  valued  at  94  per  oent.  oC  pure  nitre, 
wVivcK,  howerer,  is  very  oiueb  ofer- 
w\.vma\«\.    %a\\i^i«^  Wiire  it  is  made 
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use  of  as  an  ingredient  for  gunpowder, 
haB  to  be  thoroughly  refined,  so  as  to  free 
it  from  all  its  impurities,  which  consist 
of  extraneous  salts,  such  as  muriates,  sul- 
phates, &c.,  and  this  process  is  performed 
by  boiling  the  crude  saltpetre  in  large 
copper  pans,  for  six  or  eight  hours,  re- 
moying,  on  its  becoming  heated,  all  the 
scum  that  floats  on  the  surface.  It  is 
then  pumped  off  and  received  into  fil- 
tering bags,  and  the  liquid,  after  passing 
through  these  bags,  is  conveyed  by  a 
copper  pipe  or  channel  into  the  refining 
room,  where  large  cistorns,  lined  with 
copper,  are  ready  to  receive  it.  Imme- 
diatoly  on  the  liquid  falling  into  the 
dsterns,  it  is  agitated  with  wooden 
rakes,  until  fine  crystab  of  saltpetre 
form,  which  are  rak^  up  and  placed  on 
a  sloping  frame,  where  they  remain  till 
sufficiently  drained ;  after  this  the  salt- 
petre is  thrown  into  a  washing  cistern, 
which  has  a  false  bottom,  and  thoroughly 
saturated  with  filtered  water,  and  subse- 
quently with  distilled  water — in  the 
former  case  for  a  couple  of  hours,  in  the 
latter  for  four-and-twenty — when  it  is 
drawn  off,  and  the  saltpetre  thrown  into 
a  drying  bin,  which  has  also  a  false 
bottom.  It  is  afterwards  dried  either  by 
aolar  or  artificial  means,  and  packed 
away  in  barrels.  The  proportion  of 
grmigh  saltpetre  (the  usual  name  given 
to  coarse  and  unrefined  saltpetre)  to 
water  is  about  1^  lb.  of  the  former  to 
1  lb.  of  the  latter.  A  charge  of  salt- 
petre is  about  40  cwt.,  mixed  with  270 
gallons  of  water. 

.  The  following  method  of  extracting  salt- 
petre from  damaged  gunpowder  may  be 
found  useful  to  officers  in  the  ordnance  de- 
partment, who  have  not,  in  all  probability, 
in  arsenals  in  India,  the  appliances  of  a 
gunpowder  factory  for  carrying  out  the 
operation  with  the  nicety  required  : — 

'*  A  half-hogshead  barrel  must  be  pre- 
pared to  stand  over  a  common  copper 
cooling  pan ;  holes  must  be  drilled,  in  the 
bottom,  and  a  stratum  of  fine  sand,  one 
foot  deep,  filled  in ;  over  this  is  to  be 
placed  a  false  bottom,  also  pierced  with 
boles.  Four  times  the  weight  of  powder 
of  pure  well-water  must  now  be  added 
to  the  damaged  powder,  and  well  worked 
together  in  a  beparate  half-hogshead. 
This  mixture  must  be  transferred  to  th^ 


filter  by  degrees,  whence  it  will  soon 
run  in  a  clear  stream.  The  water  must 
then  be  emptied  into  a  magazine  boiler, 
and  over  a  fire,  in  a  safe  corner,  be  thick- 
ened down  by  evaporation  to  one-half  its 
quantity,  when  it  will  be  found  that 
crystals  of  pure  saltpetre  will  form  on  any 
bit  of  common  earthenware  on  which  it 
is  dropped.  This  being  the  case,  the 
liquor  may  be  poured  into  a  second 
cooling  pan,  and  allowed  to  remain 
twenty-four  hours,  when  a  fine  crop  of 
clean  crystals  will  be  obtained.  The 
drawn-off  water  may  be  again  reduced 
over  the  fire,  and  again  placed  to  cool, 
and  the  operation  continued  until  no 
water  remains.  Should  the  crystals  be 
discoloured,  they  may  be  re-boiled  with 
a  very  small  quantity  of  clear  spring 
water. 

**  By  this  operation  over  50  lbs.  of  pure 
saltpetre  may  be  recovered  at  the  ex- 
pense of  a  little  firewood,  from  every 
100  lbs.  of  damaged  powder ;  and  each 
magazine  can  thus  supply  itself  with  this 
necessary  article." 

Salute — A  mark  of  respect  performed 
in  different  ways  according  to  circum- 
stances. 

An  artillery  salute  consists  of  firing  a 
certain  number  of  guns,  having  reference 
to  the  rank  of  the  person  to  be  saluted, 
or  the  occasion  on  which  the  salute  is  fired. 

All  roi/al  salutes  consist  of  twenty-one 
guns,  and  are  fired  at  home  and  abroad 
on  days  appointed  for  the  celebration  of 
anniversaries,  such  as  the  birth,  the  ac- 
cession, the  coronation  of  the  reigning 
sovereign,  and  all  other  royal  occasions. 

The  following  are  the  number  of  guns 
fired  as  salutes  in  compliment  to  autho- 
rities, civil  and  military,  British  and 
foreign : — 

Lord  -  lieutenant    of    Ireland 

within  his  vice-royalty  ..  21  guns. 
Viceroy  of  India      ..  ..      21 


» 


Diplomatic  Authorities. 

Ambassadors      extraordinary 

and  plenipotentiary  ..       19  guns. 

Envoys  extraordinary  and 
ministers  plenipotentiary, 
and  envoys,  ministers,  and 
others  accredited  to  sove- 
reigns, witVi  tYie  «:&c«^\Affii 
of  such  mm\sieTs  «a  ^\^ 
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accredited  in  the  specific 
character  of  '*  minister 
resident"  ..  ..       15  guns. 

Ministers  resident,  diplo- 
matic authorities  below 
the  rank  of  envoy  extra- 
ordinary and  minister  ple- 
nipotentiary, and  above 
that  of  charge  d'affaires  . .       13     „ 

Charges  d'affaires,  or  sub- 
ordinate diplomatic  agents 
left  in  charge  of  missions      11     „ 

Consuls -general       ..  ..         9     » 

Consuls         7     „ 

Officers  of  the  Aftny  and  Navy, 

The  lord  high  admiral,  or 
the  lords  commissioners 
for  executing  the  office  of 
lord  high  admiral,  or  the 
commander-in-chief,        or  • 

the  officer  commanding-in- 
chief,  the  army  of  the 
United  Kingdom  ..  ..       IS  guns. 

The   first  lord  commissioner 

of  the  Admiralty  . .  . .       15     „ 

Field-marshals     or   admirals 

of  the  fleet  ..  ..       17     „ 

Commander-in-chief  in  India      17     „ 

Admirals  or  generals  . .       15 

Lieutenant-generals  or  vice- 
admirals    ..  ..  ..       13 

K%ar-admirals  or  major-gene- 
rals ..  ..  ..       11 

Brigadier-generals  or  com- 
modores   ..  ,.  ..         9 

Return  salutes  to  captains 
of  the  navy  and  officers 
of  inferior  rank    . .  . .         7     „ 

In  India  the  following   officers  (civil 
and  military)  are  entitled  to  be  saluted : — 

Members    of  the    council  of 

India  while  in  office         . .      15  guns. 

Provincial  commanders-in- 
chief  ..  ..  ..       13 

Agents  to  the  governors-ge- 
neral        ..  ..  ..       13     „ 

Residents   at    native    courts      13     „ 

Chief  commissioners  of  pro- 
vinces      ..  ..  ..       13     „ 

Political  agents       ..  ..       H     » 

Feux  de  joie  (q,  o.)   are  also    fired  as 
itsiutes  on  certain  occasions. 
It  is  laid  down  that  no  artillery  salute 
shall  be  fired  before    8  A.M.,  hot  aitei 
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•  sunset,  nor  during  the  usual  hours  for 
I  divine  service  on  Sundays.  In  firing 
salutes  10  seconds  is  to  be  allowed 
between  each  round.  Should  the  number 
of  guns  available  be  so  few  as  to  reader 
such  quick  firing  unsafe,  the  officer  in 
command  may  use  his  discretion  as  to  the 
time  to  be  observed  in  firing  the  salute.  .* 
A  general  salute  is  given  by  a  body  of 
troops  drawn  up  on  parade  to  a  general 
officer.  The  mode  of  performing  thit 
salute  is  by  the  whole  regiment  or  body 
of  troops  presenting  arms,  the  offioem 
lowering  their  swords,  the  colours  being 
unfurled,  the  drums  beating,  and  the  band 
playing.  Should  the  officer  saluted  be  the 
sovereign  or  a  member  of  the  royal 
family,  the  bands  play  the  natkiud 
anthem,  and  the  colours  are  lowered. 

A  salute  is  made  by  an  inferior  meet- 
ing or  passing  his  superior,  when  in 
uniform  and  even  out  of  uniform,  by 
raising  his  hand  to  his  cap  or  chaco. 
The  following  instructions  on  the  subject 
have  lately  been  approved  by  the  marahal 
commanding  in  chief : — 

*^  With  a  view  of  establishing  one  uni- 
form system  of  saluting  throughout  the 
ai*my,  the  Duke  of  Cambridge  has  i^)- 
proved  the  following  rules  being  obserred 
in  future,  and  noted  in  the  Field  Exerdse 
of  1874:— 1.  When  a  soldier  at  the  halt 
salutes  an  officer  at  the  halt,  he  will 
make  a  pause  of  slow  time  between  the 
first  and  becond  motions  of  the  salute.  2. 
When  a  soldier  passes  an  officer,  he  will 
salute  on  the  fourth  pace  before  reaching 
him,  and  will  lower  the  hand  on  the 
fourth  pace  after  passing  him.  3.  When  an 
officer  passes  a  soldier  who  is  at  the  halt, 
the  soldier  will  salute  when  the  <^icer  is 
four  paces  from  him,  and  will  lower  the 
hand  after  a  pause  of  six  paces  in  quick 
time." 

Salvo — Any  number  of  guns  fired  to- 
gether at  the  same  moment ;  simultane- 
ous discharge  of  artillery.  This  mode 
of  firing  is  very  effective  in  breaching; 
the  concussion  of  a  number  of  shot  pro- 
ducing considerable  destructioE  either 
on  masonry  or  earthworks.  Moreover^ 
such  mode  of  firing  affects  the  spirits  of 
the  besieged. 

Sand  —  Very  fine  nlicious  matter. 
I  There  are  three  kinds  of  sand,  Tia.  pU 
\saud^  rvoer  MandL,  vu^ «m  sand    Saad  for 
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moulding  purposes,  such  as  is  used  in 
casting,  is  properly  a  yellow  pit-earth. 

flaadanu) — A  resin,  softer  and  less 
brilliant  than  shell-lac,  but  much  lighter 
in  colour ;  it  is  used  for  making  a  pale 
Tarnish  for  light-coloured  woods,  and 
other  works  for  which  the  dark  colour 
of  shell-lac  would  be  unsuitable.  This 
resin  is  generally  dissolved  in  spirits 
of  wine,  and  with  lac  varnish  consti- 
tutes the  basis  of  what  are  called  spirit 
varnishes. 

Sandbag  Sevetmenti,  vide  Revet- 
ments. 

flandbagt,  vide  Bags,  Sand. 

Sandoraek — ^A  complaint  common  to 
horses,  caused  sometimes  in  a  dry  country 
by  tr«iding  for  any  length  of  time  upon 
ground  from  which  all  moisture  is  absent, 
which,  by  rendering  the  horn  hai*d  and 
dry,  causes  the  hoof  to  be  brittle  and 
gives  rise  to  sandcrack.  In  India  it  is 
not  at  all  an  uncommon  complaint. 
Linseed  meal  poultices,  and  covering 
the  sole  with  cow-dung,  are  not  bad 
remedies. 

fiandhnrst,  Boyal  Military  College— 
A  college  for  cadets  for  the  infantry  and 
cavalry,  situated  in  the  county  of  Hamp- 
shire, on  the  borders  of  Surrey,  and  about 
30  miles  distant  from  London.  The 
**  cadets'  college  "  was  originally  situated 
at  Great  Marlow,  but  was  removed  to 
the  present  building  in  the  year  1812. 

On  the  abolition  of  purchase  in  the 
army,  the  system  that  hitherto  prevailed, 
of  sending  candidates  direct  to  Sand- 
hurst, to  study  as  cadets  for  their  com- 
missions, was  abolished.  Since  then 
every  young  man  desirous  of  entering 
into  the  infantry  or  cavalry  branches  of 
the  service  has  to  pass  before  the  Civil 
Service  Commissioners  a  successful  com- 
petitive examination;  he  is  then  sent 
to  the  Royal  Military  College,  where  he 
enters  as  an  officer  with  the  rank  of  a 
sub-lieutenant  on  the  half-pay  list,  and 
is  gazetted,  if  qualified,  to  a  regiment 
on  completion  of  a  course  of  studies  in 
all  subjects  relating  to  military  know- 
ledge. This  course  lasts  one  year.  (  Vide 
Cadet.) 

The  establishment  is  placed  under  a 
military  governor  with  an  assistant.  The 
military  branch  consists  of  a  chaplain,  a 
paymaster,  a  quartermaster,  a  control 


officer,  two  surgeons,  and  a  riding-master. 
There  are  three  professors  attached  to 
the  educational  branch,  besides  twenty 
instructors,  in  fortification,  military  sur- 
veying, drill,  &c.    (  Vide  Appendix  A.)  . 

Sand-lhot — |n  artillery,  balls  of  iron 
cast  in  sand  (whence  their  name),  instead 
of  in  iron  moulds ;  this  nature  of  shot 
varies  in  weight  fh)m  4  lbs.  to  1}  oz« 
They  are  used  in  making  up  case  and 
grape  shot,  and  also  Shrapnel  for  rifled 
guns. 

Sap — A  trench  formed  by  sappers,  in 
making  approaches  under  the  fire  of  the 
besieged,  the  working  party  protecting 
themselves  by  filling  gabions  and  placing 
them  as  fast  as  possible  along  the  in- 
tended line  of  parapet.  When  the  fire  of 
the  enemy  is  slack,  so  that  many  gabions 
may  be  placed  and  filled  at  the  same  time, 
it  is  called  a  flying  sap. 

An  ordinary  sap  i:>  constructed  by  men 
of  the  royal  engineers ;  a  flying  sap  by  in- 
fantry men.  As  explained  in  the  *  R.  M.  A. 
Instruction  Book  on  Fortification,'  &c. : — 

"  There  are  three  kinds  of  sap  (properly 
so  called),  single,  dovkle,  and  half-double. 

^*  Single  sap  is  employed  for  construct- 
ing trenches,  the  reverse  sides  of  which 
are  not  exposed.  There  are  two  methods 
of  executing  it,  kneeling  and  standing  sap, 

**  Double  sap  is  used  for  constructing 
trenches  when  100  yards  of  zigzag  do 
not  carry  the  approaches  32  yards  to  the 
front,  or  when  the  reverse  sides  are  ex- 
posed to  musketry  fire.  It  has  a  parapet 
on  each  side,  and  is  crossed  by  traverses 
at  frequent  intervals  to  defilade  it  from 
the  work  on  which  it  is  advancing^  It 
may  be  executed  either  by  standing  or 
kneeling  sap. 

^^  Half -double  sap. — This  sap  can  be 
used  instead  of  a  double  sap  when  the 
reverse  side  is  exposed  only  to  an  oblique 
fire,  as  in  forming  the  lodgments  along  the 
crest  of  the  glacis  of  a  ravelin.  The 
trench  formed  by  this  sap  is  protected 
from  both  enfilade  and  reverse  fire." 

Sappers  and  Miners — A  body  of  men 
now  known  in  the  British  army  as  the 
royal  engineers;  but  the  rank  and  file 
still  colloquially  retain  the  name  of  sap- 
pers.  (  Vide  Engineers.) 

Sapping — A  mode  of  Txi«k\\i^  \.T^\i'(^<«& 
by  continually  sA^aiievii^  \Xvft  V^«.^  ck\  \}tife 
trench  when  tlift  exftcxjXvwi  ^^  corosassTB. 
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trench  work  or  flying  sap  would  ex- 
pose the  workmen  to  a  close  fire  of 
musketry  before  they  could  obtain  cover. 
Sap-roller — ^A  hollow  cylinder  formed 
of  two  concentric  gabions,  the  interval 
between  being  stuffed  with  strong  fascines 
and  with  rods  1^  to  2  incEes  in  diameter. 
Sap-rollers  are  used  to  cover  the  heads 
of  saps,  and  are  usually  made  7  feet 
long,  the  diameter  of  the  outer  cylinder 
being  4  feet,  and  of  the  inner  one  2  feet  , 
6  inches.  A  finished  7-foot  sap-roller 
weighs,  when  new,  14  cwt.  ' 

Sap-flliield — ^A  steel  plate  mounted  on  j 
wheels  for  the  purpose  of  giving  cover  to  | 
the  sapper  in  a  single  sap,  should  the  i 
earth  thrown  up  by  him  not  be  of  suf-  j 
ficient  thickness  to  give  him  shelter.  ' 
The  shield  used  in  the  service  is  that  in-  '■ 
vented  by  Sergeant-Major  Knight,  R.£.  | 
Sardinian  Huts — Wooden  huts  made  | 
by  many  English  officers  in  the  Crimea  , 
and  by  the  Sardinians  for  their  men.  ; 
They  were  14  feet  3  inches  long  and  7  . 
feet  1  inch  wide  in  the  clear ;  they  could  ' 
contain  6  infantry  soldiers,  and  were 
found  very  comfortable. 

Sash — Part  of  the  dress  of  an  officer 
and  non-commissioned  officer.  It  is  worn 
across  the  shoulder  by  officers  and  ser- 
geants of  the  infantry;  it  is  made  of 
crimson  silk  for  the  former,  and  of  a 
mixture  of  crimson  and  white  cotton  for 
the  latter. 

Sashes  were  formerly  worn  round  the 
waist,  and  were  originally  invented  for 
the  convenience  and  ease  of  wounded 
officers,  as  they  might  by  such  means  be 
carried  off  the  field  with  the  assistance  of 
two  men. 

In  full  dress  the  silk  sash  is  replaced  by  a 
nai'row  one  made  of  gold  and  crimson  silk. 
Satringee,  vide  Dhurree. 
Saturation — In  chemistry,  the  solution 
of  one  body  in  another  until  the  receiving 
body  can  contain  no  more.  A  solution  is 
said  to  be  saturated  with  an  acid  or  an 
alkali  when  the  latter  is  added  in  sufficient 
quantity  to  render  it  neutral,  and  super- 
saturated when  the  point  of  neutrality 
has  been  exceeded. 

Sauoiason  (French  =  sausage)— A  long 

tube  of  linen,  filled  with  gunpowder  and 

laid  in  a  wooden  case  or  bamboo  (in  India) 

to  protect  it  from  being  trodden  n\von  ot 

misplaced,     it  is  used  for  explo^nf^  iou' 


gasses  or  mines.    This  name  is  also  given 
to  an  extra  large  fascine. 

Sanl  (^Vatica  robustii)  —  A  tree  well- 
known  in  India,  especiidly  in  the  North- 
West  Provinces.  It  is  used  in  the  con- 
struction of  parts  of  gun  carriages.  The 
wood  is  strong,  tough,  coarse-grained,  and 
fibrous,  not  easily  worked,  and  when 
dressed  has  a  hard  horny  surface,  and  the 
fibres  appear  to  be  interlaced  with  each 
other.  A  cubic  foot  of  unseasoned  wood 
weighs  from  68  to  72  lbs.  This  tree 
grows  also  in  Assam  and  Burmah. 

SaTings-banks  —  Government  insti- 
tutions established  by  act  of  parliament 
with  a  view  to  encourage  habits  of 
economy.  They  have  been  introduced 
into  the  army.  By  means  of  snch  banks 
the  soldier  can  profitably  deposit  his 
money  under  government  security  to  the 
extent  annually  of  £30,  the  whole  deposit 
being  confined  to  £200,  inclusive  of  in- 
terest. Interest  at  the  rate  of  £3  Ids.  per 
cent,  per  annum  is  paid ;  no  interest  is 
allowed  on  otLer  parts  of  a  pound  than 
6s.  8d.  and  13s.  4d.,  nor  on  sums  that 
have  not  remained  in  deposit  one  month. 
Saw — ^A  tool  used  in  working  timber. 
It  usually  consists  of  a  long  strip  of  thin 
steel  with  one  edge  cut  into  a  continnons 
series  of  sharp  teeth.  This  nature  of  tool 
admits  of  great  variation  adapted  to 
different  purposes.  The  principal  saws 
are  described  as  follows : — 

**  Bow  saw,  or  frame  saw,  also  called 
the  turning  saw  or  sweep  aaw, — Used  for 
the  general  purposes  of  carpentry,  la 
using  the  bow  saw,  the  work  is  mostly 
fixed  vertically,  and  therefore  the  blade 
is  used  horizontally;  but  the  frame  is 
placed  at  all  angles,  to  avoid  the  margin  of 
the  work,  and  it  is  frequently  neceeiary 
to  twist  the  handles  or  pins  during  the 
cut  to  modify  the  position  of  the  frame.** 

**  Circuiar  saw, — A  saw  which  has  coma 
into  universal  use  within  the  present  cen- 
tury, wherever  machinery  can  be  had  for 
working  it.  It  is  generally  so  fitted  as  to 
be  worked  under  a  flat  bench,  a  part  only 
of  the  blade  projecting  through  a  narrow 
slit  cut  in  the  top  of  the  bench.  It  is 
made  to  revolve  with  great  rapidity, 
which  depends  on  the  power  whidi 
moves  it,  and  the  wood  resting  on  ths 
bench  is  pushed  against  the  saw  ia  the 
.-   ^Vc«c\ikoiL  \\.  S&  VQ^Mu^sHi  ^  he  cut." 


u«  in  it*  genanti  ■tniotiu't  Mtd  in  thi 
fbrm  of  it*  teeth,  to  allow  them  to  be  u 
ft  tftngaut  to  the  cnrva." 
"  Endlea  laic-baml. — An  loitiament  for 


,  >«ing  niBteri 


Tegulu 


By 


irood  and  another  for  catting 
the  latter,  iron  1  inch  thick  can  m  cat 
iato  anj  carrsd  fonn  at  the  rate  of  1} 
inch  perm inate.  This  *aw  is  eiteaaJTelj 
■ued  lor  cutting  the  bncketa,  truuomB. 
and  all  irregular  fornu  requited  in  the 
manufacture  of  wraaght-iron  carriagei." 
"  Hand  tau.—Tbis  natute  of  saw  ii  used 
for  ordinary  purposes,  such  as  prepanDg 
woods  fur  the  wort  required  alter  they 
lun  b«D  cut  at  the  saw-pit  into  planks 
mud  boards.  The  hand  saw  is  made  taper 
in  order  that  the  blade  ma;^  posseu  a 
naarly  eqaal  degree  of  ttiShess  through- 
oat  Uie  greater  width-,  it  alao  facilitates 
Uu  attachment  of  the  handle.  Were  the 
bUda  as  wide  at  the  point  as  at  the 
handle  or  heel,  it  would  add  useleaa 
weight  to  the  eaw,  which,  from  the  weight 
at  the  lar  end,  would  be  more  deiible  at 
the  handle  than  at  the  point." 
■  "  Timon  sate. — A  smallei  nature  of  saw 
tluui  the  hand->aw.  It  tapers,  and  has  a 
hack  to  it  of  stout  sheet  iron  or  truss  «  mtucn  _  i  ui.ie  i 
fbldMi  ti^ether.     It  is  need  for  fine  and  I  *i3360 

■ccDiBte  work  aad  iiir  such  work  at  its  I  cuoKn 

mame  denotes.     U  has  about  8  teeth  to  -.-  '^^}L  ^ 

tb*  indi."  ^ 

fcw-aattw— An  instrument  for  bend-  |  Therefore  1  inch  = 
ing  the  ueth  of  the  saw.  it  consists  of  j.^,^  f„^  f^^^^  t,, 
a  narrow  blade  ol  steel  with  notchea  of    ,  ,1    _,!,.„  X 

nrioDS   widths    for   different   saws 
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secordins  to  their  rank  and  poaltloD. 
(nit  Appendix  F.) 

Boale  (Italian,  laala,  a  ladder}  — In 
tnensu ration,  a  line  or  rnle  of  a  definite 
length  divided  into  n  giTen  number  of 
«]ual  parts,  and  used  for  the  purpose  of 
measuring  other  linear  magnitudes.  In 
map  or  plan  drawing,  the  scale  eipresies 
the  relation  which  the  dimensions  of 
the  map  bear  to  the  natural  featnns  of 
the  ground ;  this  relation  is  frequently 
eipressed  by  a  representatiTe  fraction. 
For  example,  the  representatiTe  fraction 
of  a  map  on  a  scale  of  1  inch  to  a  mila 
is  ,jLg,  that  is,  1  inch  on  the  map  i* 
^^ualto  63,360  inches  (1  mile)  on  the 
ground ;  in  other  words,  the  map  repre- 
sents all  features  on  the  ground  63,360 
times  smaller  than  their  natural  siie. 

The  following  is  the  rule  given  for 
lindiag  the  fraction  of  a  given  sicale. 

Reduce  the  number  of  yards  in  a  mite 
into  inches  ;  divide  the  number  found  by 
the  number  of  inches  on  which  the  scale 
is  made,  and  the  dividend  will  be  the 
'  number   of   inches  represented   by  one 


r,  the 


s  allov 


Divide  t 


to    remain    in  the  cli 

I  e,3  j.i         I..'        .      J.     .1.        ''.lULiiesiua  voiu  :    biie  uivluhu*!  will  Bive 

b«n  ai.1    .dJ  lb.   .IWrnU  •••*■"    n,  „„b,/„,  ,„d,  „p,„„i,d  b,- 
iSMrMd  k  little  waj  la  that  DOtch  wbich  '  ^^^^      ^^^  diTide  tbe  number  of  yardi 

at.  tb.  biKi,  •«  ....ti,,  ..d  tn,  .r. ,  ,„„„,  t  ,j,  „„j„ ,,     d,  ; 

bjnt  .,„  b,  .,,l,,.g  .  .mJl  t.ra  U,   „„^  J    ',  |„,     „d  th.         ■■      ■■■ 
tlie  handle,  which  is  either  raised  un  or  ,    .       ..    ' 


depressed  equally  (or  each  tooth, 

SMlbllud— The  sheath  of  a  sword  or  '  , 
bayonet;  it  is  made  either  of  metal  . 
or  of  leather,  in  the  latter  case  tipped 
■ad  BurmonnCed  with  metal.  In  the 
infantry,  the  scabbards  of  general  and 
field  officers  are  made  of  brass.  In  tbe 
cavalry  and  artillery,  officers  of  all 
noks,  as  well  as  men,  wear  steel  scab- 
bardsi  staff  officers,  either  brass  or  iteel, 


■e  the  1 


'ind  the 


mile. 


;,  the 


■efrac- 


«  4  incbet  to  1  mfM. 
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All    coantries    have   adopted    special 

plans ;  the  following  are  those  in  use  in 

scales  for  their  various  classe^of  maps  and 

the  English  ordnance  survey : — 

Natural  Scale. 

Indies  to  1  Mile. 

Remabks. 

500 

126-720 

Plans  of  towns. 

5S8 

120 

Ditto. 

xiso 

63-36 

Ditto. 

riss 

60 

Ditto. 

TfSB 

36 

Special  maps. 

^sn 

26-6 

Ditto. 

S5oO 

25-344 

Parish  plans.     Cadastral  survey. 

Wu 

24 

Special  maps. 

zim 

12 

Ditto. 

Vim 

6 

County  maps.     Reconnaissances. 

13873 

5 

Indexes. 

isiso 

4 

Special  maps. 

3TT30 

3 

Indexes.     Reconnaissances  of  roads. 

siiso 

2 

Special  maps. 

ssi^ 

1 

General  map  of  the  United  Kingdom. 

33Jno 

0-25 

Special  maps  (4  miles  to  an  inch). 

ST6800 

0-2 

Ditto      (5  miles  to  an  inch). 

sssW 

0-1 

Index  map  (10  miles  to  an  inch). 

wmao 

0-03 

Special  maps  (30  miles  to  an  inch). 

The  best  scales  for  field  surveys  are 
2,  4,  and  8  inches  to  a  mile;  for  an 
index  plan,  2  and  3  inches  to  a  mile. 

Continental  nations  indicate  the  scale 
upon  which  a  map  is  drawn,  by  the  frac- 


tion that  any  linear  distance  measured 
thereon  is  of  the  actual  distance  on  the 
ground. 

The  principal  scales  used  for  military 
maps  in  Europe  are  as  follows : — 


Austria 


Belgium 


Denmark 


France 


Germany 


Holland 
Italy,. 


B8 


■nJro  =  *'^  inches  to  the  mile. 

=  2-2 

=  0-733  inch 
soioo  =  3*168  inches 
^^  =  1*584  inch 
815*00  =  0-792 

30000  ^^^  BOOOO' 

TSifcoo  =  0-396 

BOOOO  ^^^  70000* 

ssrooo  =  0-198 


>» 


» 


» 


jjjjjj  =  2*534  inches 
35iro  =  1-268   inch 
=  0*634 


» 


» 


n 


TOOOOO 

90000  ^^^  30«f00* 

3jioo  *°^  soioD* 

SBtOO  ^^^  SoioO  a°<J  33^0* 


n 


»> 


» 


>f 


80A 


se? 


8GA 


Russia 


Spain 


..     g^  =  0*754  inch  to  the  mile. 
T^  =  0-508'    „ 
jsdso  ~  1*056      „  „ 


Sweden  and  Norway 
Switzerland 


••       5X000  **^"  30000* 


By  dividing  63,360  (number  of  inches 
in  a  mile)  by. the  denominator  of  the 
fraction  of  the  scale,  the  number  of 
inches  it  is  to  the  £nglish  mile  will 
be  found.    Thus — 

m  =  0-733, 


or  the  scale  of  gg^  is  equal  to 
0-733  inch  to  the  mile. 

A  scaie  of  shadet  the  invention  of  Colonel 
Scott,  R.E.,  has  been  introduced  into  the 
service,  and  is  used  as  a  guide  in  deter- 
mining the  thickness  and  distance  apart 
of  each  hachure  for  different  angles  and 
slopes.  This  scale  is  engraved  for  con* 
venience  on  the  back  of  a  protractor,  and 
is  graduated  for  35°,  25°,  15°,  10°,  7°, 
5°,  3°,  and  2° 

The  term  scale  is  also  applied  to  a 
mathematical  instrument  consisting  of  an 
assemblage  of  lines  engraved  on  a  rule 
of  wood  or  ivory,  by  means  of  which 
certain  proportional  dimensions  or  pro- 
portions are  obtained  by  means  of  com- 
passes. The  principal  are  the  plain  scale, 
the  diagonal  scale,  and  Gunter's  scale. 

The  diagonal  scale  is  a  mathematical 
instrument  which  is  used  when  minute 
parts  of  a  measurement  are  required, 
such  as  the  tenth  or  hundredth  part  of 
an  inch.  The  formation  of  this  scale  is 
thus  described  in  Heather,  on  '  Mathema- 
tical Instruments': — "Draw  eleven  pa- 
rallel equidistant  lines  ;  divide  the  upper 
of  these  lines  into  equal  parts  of  the 
intended  length  of  the  primary  divisions ; 
and  through  each  of  these  divisions  draw 
perpendicular  lines,  cutting  all  the  eleven 
parallels,  and  number  them  1,  2,  3,  &c., 
commencing  from  the  second.  Subdivide 
the  first  of  these  primary  divisions  into 
ten  equal  parts,  both  upon  the  highest 
and  lowest  line  of  the  eleven  parallel 
lines,  and  let  these  subdivisions  be  reck- 
oned in  the  opposite  direction  to  the  pri- 
mary divisions,  as  in  the  simply  divided 
scales.  Draw  the  diagonal  lines  from  the 
tenth  subdivision   below   to   the  ninth 


above,  and  so  on,  until  a  line  from  the 
first  below  joins  the  zero  point  above. 
Then,  since  these  diagonal  lines  are  all 
parallel  and  equidistant,  the  distance 
between  any  two  of  them  in  succession, 
measured  upon  any  of  the  eleven  parallel 
lines  which  they  intersect,  is  the  same  as 
this  distance  measured  upon  the  highest 
or  lowest  of  these  lines,  that  is,  as  one  of 
the  subdivisions;  but  the  distance  be- 
tween the  perpendicular,  which  passes 
through  the  zero  point,  and  the  diagonal 
through  the  same  point,  being  nothing 
on  the  highest  line,  and  equal  to  one  of 
the  subdivisions  on  the  lowest,  is  equal 
to  one-tenth  of  a  subdivision  on  the 
second  line,  two-tenths  on  the  third,  and 
so  on;  so  that  this,  and  consequently 
each  of  the  other  diagonal  lines,  as  it 
reaches  each  successive  parallel,  separates 
further  from  the  perpendicular  through 
the  zero  point  by  one-tenth  of  a  sub- 
division, or  one- hundredth  of  a  primary 
division." 

Qunter*s  scale  is  a  flat  brass  rule, 
usually  2  feet  in  length,  and  about  1^ 
inch  broad,  having  on  one  side  equal 
parts,  rhombs,  cords,  &c.,  as  on  the  other 
plane  scale,  and  on  the  other,  the  loga- 
rithms of  these  numbers ;  hence  the 
lines  on  this  side  are  called  the  logarithmic 
lines. 

The  term  scale  is  also  given  to  a 
graduated  steel  or  wooden  bar  attached 
to  guns,  and  known  as  the  tangent  scale. 

The  tangent  scale  attached  to  S.B.  ord- 
nance is  a  rod  of  metal  or  wood,  made  to 
slide  perpendicularly  in  a  groove  at  the 
breech,  having  engraved  upon  it  the  actual 
lengths  of  the  tangents  to  the  different 
angles  of  elevation. 

The  object  of  the  tangent  scale  is  to 
give  elevation  to  a  piece  of  ordnance 
beyond  what  the  line  of  metal  affords. 

In  rifled  guns  the  tangent  scales,  of 
which  there  are  tVo  attached  to  each 
gun,  do  not  rise  in  a  ^^c^AsaiX  ^^^^OkS^^^ 
in  smooih-boTe  Qv4ii».iic^  \k^  vc^  «ftX>  ^ 
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an  angle  to  the  left  from  the  rertical,  to 
compensate  for  the  lateral  deviation 
caused  by  the  right-handed  rifling.  They 
each  consist  of  a  rectangular  steel 
bar,  on  which  is  engraved  all  infor- 
mation for  the  successful  discharge  and 
laying  of  the  gun,  such  as  the  range, 
length  of  fuze,  nature  of  charge,  &c. 
On  the  top  of  the  scale  a  tangent  sight  is 
attached,  which  has  a  cross-head  with 
sliding  leaf  and  clamping  screw,  by 
means  of  which  the  deflection  caused  by 
the  wind  blowing  across  the  range,  or  one 
wheel  being  higher  than  another,  can  be 
met.  This  is  known  as  the  deflection 
scale.  This  scale  is  graduated  to  30'  on 
each  side  of  the  cross  head,  each  30' 
being  divided  into  three  spaces  of  10' 
each.  By  the  aid  of  this  scale,  as  shown 
above,  compensation  can  be  made  to  the 
right  or  left  for  the  deflection  of  the 
shot  by  wind  or  inequality  of  the  ground 
on  which  the  carriage  may  be  standing. 

This  scale  must  not  be  mistaken  for 
the  scale  for  permanent  deflection  caused 
by  the  rifling  of  the  gun.  This  deflection 
is  met  by  the  position  of  the  tangent 
scale  or  sight.     XVide  Sights.) 

Soale,  Beanii  vide  Beam  Scale. 

Scale,  To— To  climb.    (  Fwfe  Escalade.) 

Scales — Ancient  armour  made  of  thin 
brass,  laid  like  flsh  scales  one  over  the 
other,  for  the  protection  of  any  part  of 
the  body,  chiefly  for  the  shoulders  and 
the  head.  It  is  still  used  in  the  East 
and  by  Circassian  soldiers. 

Scales,  Marqnoise,  vide  Marquoise 
Scales. 

Scalet — ^An  ancient  name  given  to  a 
lifting-jack.  It  was  chiefly  used  in  ex- 
tricating wheels  from  deep  ruts  and  soft 
ground. 

Scaling — In  artillery,  flring  a  small 
charge  of  powder  from  M.L.  ordnance, 
before  commencing  practice,  for  the  pur- 
pose of  clearing  the  piece  from  any  dirt  or 
deposit  which  may  be  lying  in  the  bore. 

Scaling  Ladders,  vide  Ladders. 

Scantling — The  transverse  dimensions 
of  a  piece  of  timber  in  breadth  and 
thickness.  It  is  also  the  name  given 
to  quartering  for  a  partition,  &c.  All 
quartering  under  5  inches  is  termed 
"  scantling." 
SCBrAng — The  junction  of  two  pieces 
of  timber  by  being  bolted  or  naWed  tT&rL&- 


versely  together,  so  that  the  two  appear  as 
one.    Scarfing  is  also  applied  in  ironwork. 

Scarp,  vide  Escarp. 

Schoolmaster,  Army — A  non-commis- 
sioned officer  of  the  first  class,  ranking 
next  to  a  sergeant-major.  His  duty  is 
to  teach  the  soldiers  and  their  children 
the  rudiments  of  general  knowledge,  to 
examine  the  girls'  schools,  and  to  deliver 
lectures  to  soldiers.  There  are  in  the 
British  army  5  first-class  schoolmasters, 
receiving  7s.  9d.  per  diem ;  5  second-class, 
6s.  9d.  per  diem,  and  164  army  school- 
masters, whose  pay  varies  froiA  3s.  9d. 
to  6s.  Sd.  a  day.  Schoolmasters  for  the 
army  are  trained  at  the  Duke  of  York's 
School,  Chelsea. 

By  the  139th  Article  of  War,  an  army 
scoolmaster  may  be  sentenced  to  dis- 
missal or  loss  of  service,  but  not  to 
reduction. 

Schoohnistress,  Army — ^A  person  at- 
tached to  each  regiment  or  corps  for  the 
purpose  of  instructing  the  daughters  of 
soldiers  and  their  sons  under  8  years 
of  age  in  the  rudiments  of  English  and 
in  plain  needlework.  There  are  three 
classes,  fii*st,  second,  and  third  class 
schoolmistresses,  of  which  there  are  14 
of  the  first  class,  receiving  from  £44  to 
£50  per  annum  ;  48  of  the  second  class, 
at  £36  per  annum,  and  122  of  the  third 
class,  at  £30  per  annum. 

These  and  the  schoolmasters  are 
assisted  in  their  duties  by  acting  school- 
mistresses and  schoolmasters,  pupil 
teachers  and  monitresses. 

Schools,  Military — Establishments  for 
the  education  of  officers,  non-commis- 
sioned oflicers,  and  men  of  the  army. 
These  schools  are  either  regimental  or 
special^  and  are  placed  under  the  super- 
vision of  the  director-general  of  military 
education,  assisted  by  military  inspecton 
of  schools.     (  Vide  Education,  Military.) 

Kegimental  schools  are  attacked  to 
each  regiment,  battalion,  corps,  or  gar- 
rison, under  a  schoolmaster  (7.  v.),  tor  the 
purpose  of  aflbrding  to  non-commisBioned 
oflicers,  soldiers,  and  their  children,  bop 
and  girls,  the  opportunity  of  acquiring  a 
sound  and  useful  education.  Every  ea- 
couragement  is  given  to  enable  tkem  to 
attend  these  schools,  and  commanding 
officers  can  require  married  soldiers  to 
^,««\id  their  children  to  these  institutions 
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•A  paim  of  forfeiting  certain  privileges. 
In  addition  to  the  schools  whei*e  adults 
and  more  advanced  children  are  taught, 
an  infant  and  industrial  school,  under  a 
schoolmistress  (7.  v.),  is  established  in 
every  corps. 

Adalt  soldiers  are  admitted  gra- 
tuitously ;  for  children  there  is  a  "nominal 
charge  of  Id.  each  a  month.  Children 
of  soldiers  serving  abroad  and  orphans  of 
soldiers  are  received  without  payment ; 
those  of  pensioners,  &c.  at  3d.  a  month, 
and  the  children  of  officers  at  5s.  a 
month. 

There  are  also  in  some  of  the  large 
garrisons,  such  as  at  Aldershot,  officers* 
children's  Softools,  under  a  board  of 
management,  composed  of  a  president 
and  two  members,  appointed  by  the 
general  commanding,  and  superintended 
by  a  lady  principal.  Officers  and  others 
employed  by  government  having  a 
relative  military  rank  can  send  their 
children  at  a  charge  of  from  15s.  to 
78.  6d.  a  month,  according  to  the  age  of 
the  child  and  the  rank  of  the  father. 

Special  schools  are  establishments  for 
the  preparation  of  candidates  for  the 
army,  and  for  the  instruction  of  officers 
and  men  in  the  special  duties  of  the 
different  branches  of  the  service^  The 
ibrmer  are  the  Royal  Academy  (7.  v.)  at 
Woolwich,  for  artillery  and  engineers; 
the  College  of  Sandhurst  (q.  v.),  for 
infantry  and  cavalry  ;  and  the  Greenwich 
Royal  Naval  College  (7.  r.),  for  officers  of 
the  marine  artillery  and  infantry.  The 
latter  comprise  the  following : — 

Schools  of  instruction. — Establishments 
for  the  education  of  officers  of  the 
regular  army  and  of  the  auxiliary  forces 
in  the  advanced  branches  of  their  pro- 
fession. To  give  officers  an  opportunity 
of  going  through  the  course  carried  on 
at  these  schools,  they  are  detached  in 
turn  from  their  regiments.  Schools  have 
been  established  in  all  the  large  gar- 
rison towns  of  the  United  Kingdom, 
and  specially  for  the  auxiliary  forces, 
at  Glasgow,  London,  Manchester,  and 
Dublin,  where  they  are  placed  under 
garrison  instructors.  In  India,  similar 
means  of  instruction  are  given  to  officers, 
imd  for  this  purpose  garrison  instructors 
are  appointed  to  each  of  the  principal 
cantonments  or  districts. 


School  of  Gunnery.  —  Es^blished  at 
Shoeburyness  for  the  purpose  of  giving 
practical  instruction  to  officers  and  men 
of  the  artillery,  and  for  carrying  out  ex- 
periments connected  with  their  branch  of 
the  service.  This  school  consists  of  a  com- 
mandant and  a  brigade-major,  with  6 
instructors  in  gunnery  and  2  super- 
intendents of  experiments.  Officers,  non- 
commissioned officei*8,  as  well  as  squads 
of  men,  selected  from  brigades  of  artil- 
lery, ai*e  sent  thither  from  Woolwich  for 
instruction  in  gunnery  and  the  use  of 
military  machines,  &c.  The  course  of 
instruction  at  this  establishment  is 
divided  into  a  long  and  short  course. 

The  long  course  is  an  annual  course  of 
instruction  for  officers  and  non-commis- 
sioned officers  of  the  royal  artillery, 
partly  carried  out  at  Woolwich,  and 
partly  at  Shoeburyness.  One  officer 
is  selected  from  every  brigade  at  home 
and  abroad,  and  2  or  3  non-commis- 
sioned officers  from  a  home  brigade;  they 
assemble  at  Woolwich  on  February  1, 
and  go  first  through  the  manufacturing  de- 
partments of  the  Woolwich  Arsenal  for 
2  months.  They  then  go  to  Shoeburyness, 
and  I'emaia  there  9  months,  during  which 
time  they  complete  a  course  of  gunnery, 
signalling,  bridging,  &c.  At  the  end 
of  this  period,  they  have  to  be  examined, 
and  certificates  are  given  according  to 
their  qualifications.  Officers  obtaining  a 
first-class  certificate  are  eligible  for  the 
appointment  of  instructors,  and  non 
commissioned  officers  for  that  of  assistant 
instructors. 

The  short  course  is  a  similar  course,  but 
only  lasts  2, 3,  or  4  months,  and  is  formed 
as  circumstances  allow,  but  at  no  specified 
time.  It  is  usually  composed  of  2  or  3 
non-commissioned  officers  from  each  or 
several  home  brigades.  This  course  is 
u-iually  confined  to  gun  exercises  and  the 
Mses  of  the  various  kinds  of  ammunition. 

Scho'jl  of  Military  Engineering. — Formed 
at  Chatham  for  the  special  training 
of  officers  of  the  royal  engineers,  after 
they  have  passed  through  the  academy 
at  Woolwich,  also  for  the  men  and 
recruits  of  the  corps.  This  school  consists 
of  a  commandant,  a  brigade-major,  2 
discipline  officer,  and  11  officer  in* 
st  rue  tors  in  cohsIymcWow,  svslXnv5\w'^ 
field  fortificaUon,  t«\e^«.'^V>] «  ^^ 
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Officers  of  the  cavalry  and  infantry 
are  permitted  to  attend  the  classes  of  in- 
struction given  at  Chatham  in  flag- 
signalling,  surveying,  &c.* 

A  branch  of  this  school  has  been  esta- 
blished on  board  her  Majesty's  ship  Hood^ 
in  the  Medway,  for  the  training  of  engi- 
neers in  submarine  or  torpedo  duties.  The 
men  forming  the  torpedo  companies  are 
selected,  on  the  completion  of  their  course 
of  instruction  in  Aeldworks,  from  the 
depot  companies  of  the 'School  of  Military 
Engineering,  where,  later  on,  extensive 
and  practical  knowledge  of  electricity  in 
its  application  to  the  ignition  of  mines  is 
imparted  to  them. 

School  of  Musketry.  —  Established  at 
Hythe,  in  1854,  with  the  view  of  giving 
a  special  training  in  the  theory  and  prac- 
tice of  musketry  to  officers,  non-commis- 
sioned officers,  and  soldiei's,  qualifying 
as  musketry  instructors  for  their  regi- 
ments. In  order  to  secure  a  uniform 
system  of  instruction  throughout  the 
army,  each  regiment  sends  officers,  non- 
commissioned officers,  and  men  to  Hythe 
to  receive  the  necessary  instruction ;  the 
course  lasts  two  months.  These  officers 
and  men,  on  joining  their  regiments,  are 
employed  as  instructors.  With  regard  to 
the  choice  of  officers  sent  to  this  school, 
it  is,  for  the  most  part,  voluntary ;  but 
if  none  send  in  their  names,  the  com- 
manding officer  chooses  them  himself. 

Officers  obtain  certiHcates  at  the  end 
of  the  course,  according  to  their  pro- 
liciency :  extra  first,  first,  and  second 
class.  An  officer,  before  being  appointed 
an  adjutant,  has  to  go  through  the 
course,  and  must  obtain,  at  least,  a  first- 
class  certificate. 

The  school  is  composed  of  a  com- 
mandant, an  assistant  deputy  adjutant- 
general,  and  5  instructors  of  musketry. 
Returns  are  made  out  yearly  and  ptib- 
lished  by  the  War  Office.  • 

Medical  Schtol. — An  establishment  at 
Netley  for  training,  in  military  surgery 
and  medicine,  young  men  desirous  of  en- 
tering the  army  as  surgeons.  It  is  placed 
under  the  immediate  direction  of  the 
principal  medical  officer  of  Netley 
Hospital,  who  is  assisted  by  a  staff    of 


*  These  c\AttK6  have  been  tranBferred  from 
C^tham  to  Aldershot. 


9  professors  and  assistant  professors  in 
surgery,  medicine,  &c. 

Attached  to  this  school  is  the  hospital 
of  Netley  (jq.  v.),  where  military  nurses 
are  trained  and  instructed. 

School  of  Music,  at  Kneller  Hall,  near 
Hounslow,  for  the  training  of  band- 
masters *and  musicians.  Men  showing 
musical  talent  and  abilities,  and  de- 
sirous of  being  trained  as  band-masters 
and  musicians,  may  offer  themselves 
as  candidates  to  this  school  on  the  recom- 
mendation of  band  committees,  and  are 
admitted  into  it  under  certain  conditions. 

Duke  of  York's  School. — ^A  government 
institution  at  Chelsea  for  the  educaticm 
of  the  male  orphans  of  British  soldiers. 
This  school  was  established  in  1803  by 
the  Duke  of  York,  and  at  present  con- 
tains about  500  boys,  who  are  broaght 
up  to  some  trade  or  prepared  for  the 
army.  A  branch  of  this  establishment 
is  set  aside  for  the  education  of  military 
schoolmasters. 

Similar  schools  have  been  established  in 
India.  In  Bengal  they  are  situated  in  the 
Himalaya  Mountains,  and  are  known  as 
the  Lawrence  asylums^  after  the  founder, 
the  late  Sir  Henry  Lawrence  ;  in  Madras, 
at  Ootacamund ;  and  in  Bombay,  in  the 
Mahableshwur  Hills. 

Royal  Hibernian  Military  School. — A 
military  school  at  Dublin  for  the  main- 
tenance, education,  and  training  of  boys 
for  the  purposes  of  enlistment  and  ser- 
vice in  the  army. 

The  children  to  be  admitted  into  the 
institution  must  be  free  from  mental 
or  bodily  defect  or  infirmity.  They 
must  be  the  children  of  a  non-commis- 
sioned officer  or  soldier  in  her  Majesty's 
regular  forces,  or  of  a  non-commissioned 
officer  or  soldier  deceased  or  discharged 
from  the  service.  Children  to  be  ad- 
mitted must  not  be  under  7  nor  above 
12  years  of  age. 

In  the  selection  of  boys  for  admittanee, 
preference  in  general  is  given  : — 

Firstly,  to  orphans ; 

Secondly,  to  those  whose  fathers  have 
been  killed  or  have  died  in  foreign  or 
home  service ; 

Thirdly,  to  those  who  have  lost  their 
mothers,  and  whose  fathers  are  absent  oa 
duty  abroad ; 
\     YoMTlVvly^  to  those  whose  Others  are 
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ordered  abroad  on  foreign  service,  or 
whose  parents  have  other  children  to 
maintain.  ' 

Advanced  Class,  Wooltoich.  —  Though 
not  strictly  included  under  the  head  of 
military  schools,  the  Advanced  Class  at 
Woolwich  for  the  instruction  of  artillery 
officers  in  the  higher  branches  of  their 
service  may  advantageously  find  insertion 
here.  This  class  was  first  established  in 
1864.  It  was  formed  for  the  purpose 
of  giving  artillery  officers  a  special  train- 
ing in  military  and  scientific  subjects. 
The  result  of  the  instruction  given  at 
this  institution  has  been  all  that  could  be 
desired,  and  the  value  of  this  advanced 
class  appears  to  be  appreciated  from 
year  to  year.  An  examination  is  held 
every  second  year,  and  the  course  lasts 
lor  Id  months.  The  examination  is 
conducted  by  the  director  -  general  of 
military  education.  The  class  is  open 
to  all  royal  artillery  officers  who  have 
9  years'  service.  Lieutenants  must, 
before  competing,  have  passed  the  ex- 
amination for  promotion  to  captain,  and 
all  officers  must  be  fsivourably  reported 
on  by  their  commanding  officers  for 
efficiency,  &c. 

The  class  consists  of  8  officers,  who  are 
instructed  in  mathematics,  ciiemistry, 
and  physics.  At  the  end  of  the  18 
months,  there  is  a  final  examination, 
which  is  open  to  all  students,  and  if  the 
result  is  satisfactory,  the  individuals  are 
recommended  for  appointments,  though 
the  fact  of  having  passed  does  not  consti- 
tute any  claim  to  an  appointment. 

Soianoe — ^The  regular  development  of 
any  branch  of  knowledge. 

Soienoe  of  War — The  study  of  warfare 
worked  out,  in  the  first  place,  theoreti- 
cally, and  in  the  second,  practically,  or, 
in  other  words,  on  the  drill-ground  and 
in  the  field.  Such  study  leads  the 
soldier  to  the  attainment  of  a  knowledge 
which  must  sooner  or  later  bring  out  his 
best  instincts  and  qualifications,  and  in  a 
nation  the  power  of  taking  care  of  itselif. 

This  science  is  a  progressive  one,  and 
is  developed  by  a  nation  in  the  study 
of  what  other  nations  have  done  in 
acquiring  a  knowledge  of  warfare,  in 
maJcing  use  of  the  knowledge  it  possesses 
in  developing  '  its  own  resources,  in 
placing  itself  in  a  position  to  ward  oil' 


disaster,  and  in  succeeding  in  the  hour  of 
danger. 

Improvements  in  fire-arms  and  all 
warlike  munitions,  and  the  facilities  of 
locomotion,  are  continually  altering  the 
conditions  of  modern  warfare.  A  system 
which  has  placed  one  nation  at  the  head 
of  others  may,  30  years  afterwards,  be 
its  destruction  if  blindly  adhered  to,  and 
on  this  point  we  may  learn  from  the 
study  of  the  science  of  war  how  the  pre- 
eminence and  the  deterioration  of  u 
nation  may  take  place. 

This  subject  is  thus  alluded  to  in  an 
old  French  work,  entitled  *  Nouveau 
Dictionnairc  Militaire  * : — "  The  science 
of  war,  or  the  knowledge  of  military 
tactics  upon  an  extensive  scale,  is  perhaps 
the  most  comprehensive  operation  of  the 
human  mind,  and  demands  the  full  exer- 
cise of  all  its  powers.  To  be  equal  to 
the  multifarious  branches  of  this  un- 
bounded art,  the  strictest  attention  must 
be  given  to  military  discipline.  The  best 
authors,  both  ancient  and  modern,  must 
be  resorted  to  for  information,  and  when 
the  mind  has  been  well  stocked  with  the 
sound  principles  of  theory,  practice  and 
experience  must  follow,  in  order  to  con- 
firm what  has  been  carefully  selected 
from  the  first  authorities,  and  maturely 
digested.  Courage,  zeal,  prudence,  and 
discretion  must  likewise  be  the  constant 
companions  of  those  persons  who  would 
distinguish  themselves  in  war;  and  it 
ought  never  to  be  forgotten  that  a  scru- 
pulous adherence  to  morality,  a  rigid 
observance  of  every  social  duty,  and  a 
manly  subjugation  of  the  many  passions 
by  which  different  men  are  differently 
agitated,  must  constitute  the  character 
of  a  real  warrior.  These  are  the  quali- 
fications bv  which  the  science  of  war  is 
distinguished  from  every  other  pursuit 
in  life ;  and  without  these  qualifications, 
a  conqueror  can  neither  be  called  a  hero 
nor  an  able  general,  but  only  a  lucky 
soldier.  We  have,  indeed,  our  military 
colleges  and  institutions,  and  so  had  the 
Grecians  and  Persians,  not  only  for  the 
instruction  of  the  privates,  but  also  for 
the  education  and  formation  of  those  in- 
dividuals who  were  destined  to  be  officers. 
These  colleges  and  institutloi\s>  ^«x% 
under  the  auperVnteii^^Ttfife  <ii  ^«%^iT^^N»\k» 
had   established  t\ie\T  t«;^ml\a\Kotl  \s^   i 
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knowledge,  not  only  of  the  theoretical, 
but  also  of  the  practical  branches  of  their 
profession.  Nobody  could  be  admitted 
in  the  capacity  of  master  or  professor 
unless  he  had  previously  undergone 
several  examinations  respecting  the  science 
of  war,  both  as  to  offensive  and  defensive 
operations.  These  professors  were  called 
tacticians." 

Scimitar  —  A  short  curved  sword, 
chieHy  used  by  Orientals,  but  worn  in 
Europe  during  the  fourteenth  century. 
It  was  borrowed  from  the  Turks,  and 
introduced  as  an  offensive  weapon  into 
England  in  the  reign  of  Edward  II. 

Soissel  (Latin,  scissilis,  that  may  be  rent 
or  broken) — The  clippings  or  leavings 
of  metal,  such  as  are  left  after  the  manu- 
facture of  copper  caps,  tubes,  coinage,  &c. 

Scotching — A  term  used  in  artillery 
to  prevent  a  wheel  from  moving,  by  the 
application  of  a  scotch  or  wedge  of  wood. 
This  is  rendered  necessary  in  mounting 
or  dismounting  ordnance  from  their  car- 
riages. 

Scots  Greys,  vide  Dragoons. 

Scour,  To — To  clear  a  space  ;  to  drive 
away.  Hence  to  scour  the  couintry  means 
to  clear  the  country  of  the  enemy  for 
miles  around. 

Scouts — Light  horsemen  sent  on  in 
advance  of  an  army,  or  on  the  enemy's 
flanks,  or  again  for  special  purposes  when 
armies  are  nearly  in  contact.  They  are 
used  for  gaining  information,  and  form 
a  valuable  branch  of  the  intelligence 
department,  once  hostilities  have  com- 
menced. They  are  also  known  under  the 
names  of  "feelers,"  €claireurs  (^q.v,). 
(J^ide  Light  Cavalry.) 

Scrap  Iron — Receives  its  name  from 
its  being  made  up  of  old  wrought-iron 
articles,  such  as  bolts,  nuts,  keys,  screws, 
horseshoes,  musket-barrels,  hooks,  &c. 
which  are  cleaned  by  the  process  of 
"  drumming,"  to  clean  off  the  rust  before 
they  are  fit  for  use.  This  is  one  kind  of 
scrap  iron  ;  but  there  is  another  produced 
from  the  shavings  obtained  in  the  pro- 
cess of  turning  and  boring  the  various 
parts  of  wrought-iron  guns.  This  nature 
of  iron  is  used  in  solid  forgings,  such 
as  the  breech -pieces,  truunion-rings,  cas- 
cables,  &c.  of  guns.  The  first  named  is 
the  most  teoacious,  and  the  oth^er  the  most 
uaiform  in  structure. 


Scratch  Brush — A  cylindrical  bundler 
of  fine  steel  or  brass  wire  tightly  bound 
in  the  centre,  with  the  ends  projecting 
at  both  extremities  so  as  to  form  a  stiff 
brush  for  cleaning  and  scratching  metals 
preparatory  to  gilding  or  silvering,  or, 
as  in  the  case  of  small-arms,  preparatory 
to  browning  them.  As  well  as  the  shape 
above  described,  there  is  another,  in 
which  the  steel  wire  is  fastened  in  long 
lengths  on  leather  or  cloth,  and  in  this 
form  is  known  as  scratch  card. 

Screen  Battery,  vide  Battery. 

Screw  —  One  of  the  six  mechanical 
powers.  It  is  applied  in  pressing  or 
squeezing  bodies  together,  and  also  in 
raising  weights.  The  definition  of  a 
screto  is  given  as  follows  : — "  A  spiral 
groove  or  thread  winding  round  a  cylin- 
der, and  everywhere  making  the  same 
angle  with  the  length  of  it ;  so  that,  if 
the  surface  of  the  cylinder,  with  this 
spiral  thread  upon  it,  were  unfolded  and 
stretched  into  a  plane,  the  spiral  thread 
would  form  a  section  of  any  inclined 
plane  whose  length  would  be  to  its 
height  as  the  circumference  of  the  cylin- 
der is  to  the  distance  between  two  threads 
of  the  screw.  When  the  spiral  thread  is 
upon  the  outside  of  the  cylinder,  the 
screw  is  said  to  be  a  male  one ;  bnt  if  the 
thread  be  cut  along  the  inner  surface  of 
a  hollow  cylinder,  it  is  said  to  be  a 
female  screw." 

Screw,  Eleyating,  vide  Elevating 
Screw. 

Screw-driver  —  An  instrument  for 
driving  a  screw,  also  for  unloosening  it. 
Known  commonly  as  the  **  turn-screw." 

Screw-jack — An  instrument  for  lifting 
heavy  weights  through  short  lifts;  it 
rests  by  means  of  a  large  nut  npon  a 
hollow  base  or  pedestal,  and  is  raised  or 
lowered  by  turning  the  nut. 

Screw-plate — Is  explained  as  "a  ma- 
chine for  cutting  small  metal  screws 
woimed  and  notched,  but  furnished  with 
several  holes  varying  slightly  in  sixe,the 
worm  being  formed  progresdvely  by 
using  holes  gradually  diminishing  in 
size.  From  2  to  6  holes  are  intended  for 
each  thread,  and  are  arranged  in  groups 
for  the  purpose.  Although  the  screw- 
plate  is  sometimes  used  for  commoD 
screws  as  large  as  frofn  (  to  |  indi 
\  ^vMxv^Vci^  \\.  v&  better  to  use  die-stocks 
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for   all  screws  exceeding  about  ^  inch 
diameter." 

flerewi,  OBCillating — Elevating  screws 
attached  to  heavy  ordnance  carriages 
for  elevating  the  gun;  they  are  used 
either  with  guns  of  position  or  siege 
guns. 

Seareher — A  gun  implement  used  in 
examining  the  bores  of  smooth-bore  ord- 
nance. 

fleawnied  Timber — ^Ttmber  which  has 
been  deprived  of  its  sap  and  moisture,  and 
thus  rendered  dry  and  hard.  Before 
timber  can  be  used,  the  juices  must 
be  got  rid  of  from  the  capillary  vessels, 
or  the  wood  will  remain  moist  and  green 
for  a  considerable  period,  and  the  planks 
formed  from  it  will  be  subject  to  dry-rot. 
In  Europe,  after  the  tree  has  been  felled, 
barked,  and  roughly  squared,  it  is  thrown 
into  either  running  or  standing  water: 
the  former  is  preferred,  as  the  constant 
motion  of  the  water  carries  away  with  it 
the  juices  from  the  wood,  and  the  water 
more  readily  evaporates  from  the  wood 
at  a  future  period.  The  length  of  time 
that  timber  should  be  seasoned  depends 
on  whether  the  logs  are  soaked  in  stand- 
ing or  running  water,  a  longer  period  being 
necessary  in  the  former  case.  After  being 
taken  out  of  the  water,  the  logs  should 
be  stacked  in  open  and  airy  sheds,  so  as 
to  allow  the  timber  to  dry  thoroughly 
before  it  is  taken  to  the  saw-pit.  Various 
means  have  been  devised  for  seasoning 
wood  other  than  those  described  above. 
To  season  by  steam  is  not  so  efficacious 
as  the  old  and  usual  method  of  seasoning. 
The  following  extract  from  a  very  useful 
little  pamphlet  on  the  timber  of  Bengal, 
by  Mr.  W.  Clifford,  formerly  attached  to 
the  gun-carriage  manufactory  at  Madras, 
entitled  '  Indian  and  Burman  Timbers,' 
is  herewith  given,  showing  that  the 
method  of  seasoning  in  Europe  is  fatal  to 
wood  in  India  :^ 

^'Seasofting  develops  and  consolidates 
nil  the  good  qualities  of  wood,  and  they 
reach  their  highest  degree  of  perfection 
by  gradual  seasoning — results  which  can 
be  reached  in  India  by  no  other  process, 
Ibr  experience  has  proved  that  forcing 
not  only  leads  to  greater  loss  in  season- 
ing, but  impairs  the  more  valuable  pro- 
perties of  the  wood. 

''In  Europe  it  is  the  practice,  and 


experience  must  have  decided  its  advan** 
tage,  to  give  timber  a  preparatory  season- 
ing in  log,  exposed  to  the  weather.  In 
India  it  is  simply  worse  than  useless  to 
do  so.  The  effect  of  two  or  three  years' 
exposure  is  to  cover  the  surface  with 
deep  sun-flaws,  penetrating  to  the  depth 
of  IJ  to  2  inches,  destroying  effectually 
much  of  the  best  portion  of  the  log  for 
all  purposes  of  the  carriage-builder. 
Long-continued  exposure  will  render  the 
log  worthless.  If  kept  in  log,  it  must  be 
protected  from  the  sun  and  rain,  then 
good  may  result  from  the  measure,  but 
not  even  then  in  proportion  to  the  delay 
and  consequent  loss  of  capital  which  it 
involves ;  for  seasoning  in  log  is  a  very 
tedious  process.  It  must  be  evident  that 
the  smaller  the  scantlings,  and  the 
greater  the  surface  acted  on,  the  quicker 
will  be  the  process  of  drying.  A  piece 
of  wood  that  will  take  years  to  dry  in 
the  log  would  dry  better  in  as  many 
months  if  cut  to  its  required  size;  the 
ratio  of  drying  being  the  same  in  both. 
A  saul  plank  16  inches  X 1  inch  will  take 
from  six  to  eight  months  to  season,  a  scant- 
ling 4x4  inches  will  take  two  years  and 
eight  months,  the  cubic  contents  of  each 
being  the  same.  The  sesult  of  exposure 
to  saul  timber  is  to  flaw  the  surface  to  the 
extent  the  drying  proceeds,  to  close  the 
pores  of  the  wood,  and  to  prevent  the 
free  evaporation  of  the  internal  moisture; 
and  it  will  be  found  in  converting  the 
log  that  it  is  nearly  as  wet  inside  as 
when  6rst  felled,  so  that  the  only  gain  is 
the  absolute  loss  of  the  finest  portion  of 
the  log;  besides,  timber,  however  well 
seasoned  in  log,  always  holds  a  latent 
proportion  of  moisture  which  is  not  set 
free  till  it  is  converted,  or  till  the  log 
attains  a  great  age. 

"  Therefore,  if  timber  cannot  be  pro- 
tected from  the  sun,  it  should  be  con- 
verted at  once,  and  stored  to  season,  and 
the  sooner  this  is  done  the  less  will  be 
the  loss  in  conversion,  and  the  quicker 
will  the  material  be  fit  for  use. 

"  For  this  purpose  the  material  should 
be  cut  into  a  half  wrought  state — that 
is  to  say,  sufficient  should  be  allowed 
over  the  finished  dimensions  to  cover 
shrinkage,  superficial  Aa.>N&^  ^«t^\Tv^,^\A 
end  splits.  A.  safe  xaWo  q£  «X\aN?^TiRA  \tw 
saul  is  2  lncYie&  to  \Itv%  iwA.  Va  \««L^j2si, 
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breadth,  and  thickness ;  thus  in  the 
finished  dimensions  of  large  framings,  21 
feet  X  12  inches  x  4|  inches,  the  half 
wrought  would  be  24  feet  6  inches  x  14 
inches  x  5|-  inches,  or,  for  such  a  large 
scantling,  it  would  be  safer  to  make  it  5f 
inches.  For  sissoo  and  teak,  the  allowance 
may  be  reduced  about  one-third. 

"The  material  should  be  stored  in  a 
good  shed,  well  ventilated.  The  shed 
should  be  built  at  opposite  angles  to  the 
prevailing  winds,  and  be  constructed  so 
as  to  protect  the  material  from  the  direct 
action  of  the  wind  from  any  quarter,  for 
experience  has  proved  that  the  material 
suffers  quite  as  much  from  the  dry  winds 
playing  on  it  as  from  the  heat. 

"  Advantage  would  be  gained  by  lower- 
ing the  temperature  of  the  seasoning 
shed  during  the  hot  months,  either  by 
underground  air  ducts,  or  by  the  more 
simple  plan  of  a  bheestie's  mussuck ; 
what  is  wanted  is  to  check  the  too  rapid 
evaporation  of  the  surface  moisture, 
which,  by  the  unequal  contraction  in 
shrinkage,  has  such  a  ruinous  effect  on 
saul.  Quick  drying  is  not  so  much 
wanted  as  gradual  and  regular  drying, 
for  it  will  be  found  that  what  is  gained 
in  time  is  more  than  lost  in  material.  It 
is  the  extremes  of  our  Indian  climate 
that  render  seasoning  such  a  difficult  and 
costly  process. 

"  All  woods,  even  when  dry,  absorb 
moisture  from  the  atmosphere  in  wet 
weather  in  a  greater  or  less  degree ;  of 
the  woods  I  have  noticed,  saul  the  most, 
sissoo  the  least.  The  best  preservative 
against  this  is  good  paint.*' 

Seasoned  Troops — ^Troops  which  have 
grown  accustomed  to  the  climate  of  a  coun- 
try, and  have  become  able-bodied  soldiers. 

Seatt— In  gunnery,  this  term  is  applied 
to  the  position  of  the  shot  in  the  bore 
of  a  piece  of  ordnance  when  rammed 
home. 

Seat  of  War — The  country  in  which  a 
war  is  carried  on. 

Sebastopol  Hoop-iron  Oabion,  vide 
Gabion. 

Secant  (Latin,  seco,  I   cut) — In  trigo- 
nometry, a  line  drawn  from  the  centre  of 
the  circle  through  one  of  the  extremities 
of  the  arc  to  meet  the  tangent  at  the 
other  extremity.    The  secant  of  an  angte 
js  the  reciprocal  of  the  cosine. 


Second — The  sixtieth  part  of  a  minute 
whether  of  time  or  of  angular  magni- 
tude. Thus,  a  degree  of  a  circle  and 
an  hour  of  time  are  each  divided  into 
60  minutes,  and  each  minute  into  60 
seconds. 

Seconded  —  The  term  is  applied  to 
officers  whose  services  are  lent  by  the 
War  Office  to  another  department  or 
government,  and  who  are  not  provided 
for  in  the  estimates.  The  place  of  officers 
on  the  seconded  list  is  filled  up  by  regi- 
mental officers,  so  that  the  efiective 
strength  of  the  corps  does  not  fall 
below  its  number.  Seconded  officers  are 
permitted,  on  special  occasions,  and  on 
being  reappointed,  to  be  absent  from 
their  corps  for  10  years.  At  the  end  of 
that  time  they  must  return  to  regi- 
mental duty,  or  permanently  retire  from 
the  army  on  full  or  half  pay ;  if  not  en- 
titled to  retire,  by  the  regulations  of 
the  service,  they  must  resign  their  com- 
missions. 

Secret  Correspondenoe,  vide  Messages. 

SoOTetary  —  An  officer  appointed  to 
carry  on  the  correspondence  of  an  office, 
under  the  orders  of  his  superior.  (Ftcfe 
Military  Secretary.) 

Secretary  of  State  for  War — An  officer 
appointed  by  the  crown  to  administer 
the  afiairs  of  the  army.  He  is  assisted 
by  the  commander-in-chief,  and  is  re- 
sponsible to  parliament  for  the  efficiency 
of  the  ai*my  in  men  and  materiel.  He  has 
immediate  control  over  every  branch,  and 
has  two  under-secretaries  of  state  as  as- 
sistants. The  Queen's  Regulations  define 
the  correspondence  on  military  subjects 
which  should  be  referred  to  his  office. 

Section  (Latin,  s^c^io,  from  smx),  I 
cut)— -A  cut  made  by  a  plane  passing 
through  a  work  in  any  direction. 

Seotog^ph — ^A  scale  for  use  with  a 
contoured  map  or  plan,  which  enables 
the  surveyor  to  make  a  section  of  the 
ground  with  the  least  possible  expendi- 
ture of  time  and  labour.  The  contours 
on  the  map  furnish  the  data,  and  enable 
the  surveyor  to  produce  the  required  sec- 
tions. It  is,  as  stated  by  the  designer. 
Lieutenant  Tressider,  B.E.,  a  means  of 
giving  to  a  map  the  adTantagea  of  a 
model  without  its  defects. 

Sector— The  sector  of  a  drde  is  the 
k  &^\xT«  c;,QTi\.«\'&^  V)  VI  arc,  and  tha  two 
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radii  drawn  to  the  extremities  of  the  arc. 
A  sector  is  also  a  mathematical  instru- 
ment which  is  Ufied  in  making  diagrams, 
laying  down  plans,  &c. 

Se&ntary  Troops — Bodies   of   troops 
that  remain  at  home  to  garrison  towns, 
fortresses,  &c.,  after  the  active  army  and  ; 
the  reserve  have  left  the  country.     By  i 
the   new   mobilisation   scheme,   a    large 
force,  including  a  few  regular  regiments 
sod  the  garrison  artillery,  forms  the  gar- 
rison or  sedentary  army  of  the  country. 
It  is  divided  into  13  separate  commands, 
and  will  in  time  of  war  havo  to  watch  | 
and  to  defend  the  coasts.     (  Vide  Mobili- 
sation.) 

Seer — An  Indian  weight  of  2  lbs. 
8^;ment  (Latin,  seguieittum^  a  part  cut 
•ff) — In   geometry,    any    part    cut    otf 
from  a  figure.     Thus  the  segment  of  a 
circle  is  the  part  cut  off  by  a  chord. 
Segment  Shell,  vide  Shell. 
Seising  Line,  vide  Line,  Seizing. 
Seleetion — The  act   of   choosing  and 
taking  from  among  a  number,     in  the 
British  army,  selection  according  to  merit 
is   the  system   observed    in    promoting 
officers  from  a  lower  to  a  higher  grade. 

Sell  Oat|  To — The  permission  formerly 
given  to  an  officer  in  the  army,  on  retir- 
ing from  the  service,  to  sell  his  commis- 
sion fpr  the  stipulated  sum  of  money  laid 
down  by  the  regulations.  Since  the  non- 
purchase  system  has  been  established,  this 
sanction  is  only  granted  to  those  officers 
who  entered  the  service  previous  to  1871, 
in  which  year  the  purchase  of  commis- 
sions was  abolished.  Officers  who  were 
in  the  service  prior  to  that  year  receive 
the  value  of  their  commissions  from  the 
Army  Purchase  Commissioners. 

Selvagees — Are  formed  of  returns  of 
spun  yarn  turned  into  a  circular  form 
and  bound  together.  They  are  used  for 
the  purpose  of  attaching  the  hooks  of  a 
tackle,  the  selvagee  being  passed  round 
the  object  and  the  tackle  hooked  to  the 
bights. 

Semaphore — A  mode  of  communicating 
intelligence  by  means  of  signals,  which 
was  in  use  before  the  introduction  of  the 
electric  telegraph.  It  consisted  of  a  tower, 
on  the  top  of  which  there  was  certain 
machinery,  consisting  of  movable  arms 
for  making  the  required  signals.  The 
towers  were  aiwd/s  placed  on  the  most 


conspicuous  and  commanding  sites.  The 
rapidity  with  which  messages  were  sent 
was  remarkable,  the  time  at  Greenwich 
(1  o'clock)  being  sent  to  Portsmouth 
within  f  minute. 

Senior — In  the  army,  one  who  is  above 
another,  either  in  regimental  or  army 
rank. 

Seniority — Priority  given  to  a  regi- 
ment or  an  officer ;  it  hiis  reference  to 
the  date  of  the  raising  of  the  former  or 
the  date  of  commission  of  the  latter. 

Sentence — The  judgment  of  a  court- 
martial  in  allotting  the  punishment  of  a 
convicted  soldier.  The  punishment  to  be 
awarded  is  arrived  at  by  the  votes  of 
every  member  of  the  court. 

Before  deciding  as  to  the  quantity,  the 
court  should  settle  as  to  the  nature  of 
punishment.  In  all  cases  the  opinion  of 
the  majority  should  be  absolute,  but  if  the 
votes  are  equal,  the  more  lenient  sentence 
should  be  given.  No  sentence  of  death 
can  be  passed  unless  two-thirds  of  the 
members  of  the  court  concur  therein. 

Sentinel,  or  Sentry  (Italian,  sentinella) 
— A  soldier  placed  in  such  a  position  as  to 
be  able  to  watch  the  approach  of  the 
enemy,  to  prevent  surprises,  to  stop  any 
person  who  would  endeavour  to  pass  his 
post  without  an  order,  or  without  stating 
who  he  is.  Sentries  are  placed  before 
the  arms  of  all  guards,  at  the  tents  and 
quarters  of  general  and  commanding 
officers,  or  over  any  person  or  property 
to  be  guarded.  All  sentries  are  to  be 
vigilant  on  their  posts ;  they  are  not 
on  any  account  to  sing,  smoke,  nor 
suffer  any  noise  to  be  made  near 
them.  They  are  to  have  a  watchful 
eye  over  the  things  committed  to  their 
charge.  They  are  not  to  suffer  any  light 
to  remain  or  any  fire  to  be  made  near 
their  posts  in  the  night-time ;  neither  is 
any  sentry  to  be  relieved  or  removed 
from  his  post  but  by  the  corporal  of  the 
guard.  They  are  not  to  suffer  any  one 
to  touch  or  handle  their  arms,  or  in  the 
night-time  to  come  within  10  yards  of 
their  post. 

No  person  is  to  strike  or  abuse  a  sentry 
on  his  post ;  but  when  he  has  committed 
a  crime,  he  is  to  be  relieved  and  then 
punished  according   to   the    kt\.v^\%.%  ^1 
War. 
In  planting  sen\.T\ft%,  T^^«t^  mv^sX  ^«. 
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had  to  the  duty  on  which  they  are  to  be 
engaged.  Picket  sentries,  except  under 
certain  circumstances,  must  be  duubie, 
and  placed  in  the  most  advantageous  posi- 
tion for  hearing  and  observing  any  alarm 
in  front.  By  day  they  should  be  placed 
on  a  height  in  the  most  commanding 
situation  ;  but  at  night  they  should  be 
withdrawn  lower  down,  so  as  to  be  able 
to  see  any  approaching  party.  When 
sentries  hear  people  approaching  them 
by  night,  they  must  challenge  them, 
order  them  to  halt,  and  allow  only  one 
person  to  advance  until  they  are  satisfied 
that  they  are  friends,'  By  day,  sentries 
must  not  allow  more  than  one  stranger 
at  a  time  to  approach  their  post  on  any 
pretence.  Sentries  should  be  relieved 
every  hour  of  the  night.  Mounted  sen- 
tries are  called  vedettes  {q.  v.), 

Sentry-boz — ^A  place  of  belter  for  a 
sentry  in  bad  weather  or  against  the 
effects  of  the  sun.  It  is  made  either  of 
masonry  or  wood. 

Sepoy,  or  SipaM — Indian  name  for 
soldier,  derived  from  sipj  a  bow  and 
arrow,  which  Indian  soldiers  in  anci«nt 
times  were  accustomed  to  carry.  The  word 
sepoy  is  given  to  a  native  of  India  who 
has  enlisted  into  her  Majesty's  Indian  army. 
The  class  of  men  who  enlist  are  Hindoos, 
chiefly  of  the  Rajpoot  class,  Mahommetans, 
Seikhs,  and  Goorkhas  (hillmen). 

Serge  —  A  quilted  cloth,  made  of 
woollen,  and  manufactured  in  many 
counties  of  England,  especially  in  Devon- 
shire. Serge  was  used  very  recently  in 
the  manufacture  of  gun  cartridges,  but 
it  has  been  superseded  by  silk  cloth. 
White  serge  is  used  for  lining  the  panels 
of  saddles. 

Sergeant — A  non-commissioned  officer 
next  in  rank  above  a  corporal.  Sergeants 
are  attached  to  a  company,  troop,  or 
battery,  for  the  purpose  of  aiding  the 
commanding  officer  in  maintaining  dis- 
cipline and  good  order,  in  instructing  the 
soldier  in  his  duties,  and,  in  fact,  in  im- 
planting in  him  all  that  is  soldier-like 
and  proper. 

In  the  army,  the  name  and  rank  of 


fantry,  cavalry,  batteries,  and  other 
branches.  The  former  are  classed  as 
staff  sergeants  J  the  latter  are  known  as 
regimental  sergeants,  with  the  exception 
of  the  sergeant-major,  the  quarter- 
master sergeant,  the  sergeant  instructor 
of  musketry,  and  the  armourer  sergeant 
of  a  regiment,  who  are  also  classed  as 
staff  sergeants. 

The  following  are  the  names  and  dnties 
of  the  sergeants  of  a  regiment,  troop,  or 
company : — 

Armourer  sergeant, — A  skilled  me- 
chanic attached  to  regiments  of  infantry, 
cavalry,  and  to  the  engineers,  for  the  pur- 
pose of  repairing  and  keeping  the  arms 
of  the  regiment  in  order. 

Band  sergeant. — One  of  the  sergeants 
of  a  regijment  who  is  placed  in  charge  of 
the  band.  He  is  responsible  for  the  dis- 
cipline and  conduct  of  the  men  in  the 
band.  He  does  not  instruct  them  in 
music  ;  this  is  left  to  the  bandmaster. 

Colovr  sergeant. — ^Thc  senior  sergeant 
in  a  company  of  infantry.  He  assists  in 
carrying  the  colours. 

Cook  sergeant.  — ^A  sergeant  appointed 
to  look  after  the  culinary  department 
of  a  regiment  of  infantry,  a  brigade  of 
artillery,  and  of  the  engineers ;  two  are 
allowed  to  the  latter  corps. 

Drill  sergeant. — An  assistant  to  the 
adjutant  in  carrying  out  the  drills  of  a 
regiment. 

Hospital  sergeant. — ^There  is  no  sndi 
non-commissioned  officer  now  in  the 
army,  the  duties  of  hospital  sergeant 
being  performed  by  the  staff  of  the  army 
hospital  corps  (g.  t?.). 

Lance  sergeant. — An  acting  sergeant. 

Orderly  sergeant. — A  sergeant  who  is 
on  duty  for  the  day.  His  duties  eonsist  in 
superintending  the  routine  of  the  corps. 

Fay  sergeant. — ^A  sergeant  who  keeps 
the  accounts  of  the  company,  troop,  or 
battery,  under  the  supervision  of  the  cap- 
tain in  command. 

Paymaster  sergeant. — An  aid  to  the 
paymaster. 

Pioneer  sergeant.  —  The  non-comAnis- 
sioned  officer  in  charge  of  the  pioneers  of 
a  regiment. 

Pronoost  Eergeovit. — A  sergeant  specially 


sergeant  is  given  to  two  classes  of  non- 
commissioned    officers,    those     who   ate 

employed  in  the  various  departments  oC\a«^*<it«s^— ^"^"^^^^^^^^^^^s^^^aft^tcir 
the  service,  and  those  who  have  risen  m\tVie  ^^\\Ao^,^T^'ai>i:^^^^fejgs^^^ 
«a4  w  atti^ched   to  regiments  ol   m-\*oiv,^x^^'v^^^^^''^^^^*^^^^ "" 
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■  is  not  under  two  troops  or  companies — to 
take  charge  of  the  prison  cells,  to  see  to 
the  safe  custody  of  prisoners,  for  which 
he  is  responsible,  and  to  carry  their 
sentences  into  effect;  it  is  also  part  of 
his  duty  to  perform  the  police  duties  of 
the  barracks,  &c. 

Saddler  sergeant. — A  sergeant  attached 
to  caralry  regiments  to  superintend  the 
repairs  of  the  saddlery. 

Sergeant  instructor  in  fencing.  —  A 
sergeant  attached  to  each  cavalry  regi- 
ment, to  instruct  the  officers  and  men  in 
the  art  of  fencing.  * 

Sergeant  instntdor  of  gunneri/.  —  A 
sergeant  appointed  to  assist  the  gunnery 
instructor,  attached  to  each  brigade  of 
artillery. 

Sergeant  instructor  of  musketry. — A 
sergeant  attached  to  each  line  regiment, 
and  two  to  the  engineers,  whose  duty 
it  is  to  assist  the  instructor  of  musketry 
in  teaching  the  use  of  small-arms. 

Sergeant  master  tailor.  —  A  non-com- 
missioned officer  who  superintends  the 
tailoring  of  a  regiment.  He  is  taken 
from  among  the  soldier  tailors  in- 
structed at  the  Royal  Army  Clothing 
Depot  at  Pimlico;  it  is  not,  however, 
necessary  that  he  should  be  educated 
at  the  above  depot,  as  a  civilian  tailor 
on  enlistment,  after  undergoing  the  pre- 
scribed examination  in  his  trade  at  the 
Royal  Army  Clothing  Depot,  can  be 
appointed  to  that  post. 

Sergeant-Major — ^The  senior  non-com- 
missioned officer  in  a  regiment.  His 
duties  are  of  a  very  important  nature, 
as  will  be  realised  when  it  is  considered 
that  he  is  the  adjutant's  right-hand 
man.  In  him  should  be  embodied  all 
that  is  manly,  soldier-like,  and  zealous. 
His  duties  are  so  manifold  that  for  the 
proper  performance  of  them  he  should  be 
the  smartest  and  most  intelligent  man  in 
the  regiment,  and  his  example  and  con- 
duct such  as  shall  cause  him  to  be 
esteemed  and  respected  by  every  soldier 
in  it.  Besides  the  sergeant-major  •  of  a 
regiment,  there  are  troop  sergeants-major 
in  the  cavalry,  and  battery  sergeants- 
major  major  in  the  artillery. 

Sergeants-at-AnD« — Formerly  a  sort 

of  body-guard  attendant  upon  the  person 

0/  the  sovereign   or  of   the   lord  high 

gteward  when  sitting  in  Judgment  on  a 


traitor.  They  numbered  about  thirty.  The 
functions  of  this  body  have  long  ceased. 

The  Houses  of  Lords  and  Commons  have 
each  a  sergeant-at>arms,  both  of  whom 
execute  the  commands  of  the  house  to 
which  they  belong,  as  regards  the  appre- 
hension or  custody  of  all  persons  com- 
mitted by  order  of  parliament.  The 
office  is  usually  held  by  a  military  man, 
who  is  seldom  under  the  rank  of  a  field 
officer. 

Serpents — In  pyrotechny,  decorations 
with  which  rockets  are  charged. 

Servants,  Military  —  Soldiers  taken 
from  the  ranks  for  the  purpose  of  waiting 
upon  officers.  This  privilege  of  having 
a  soldier  servant  is  not  granted  on  Indian 
service,  or  where  a  colonial  allowance 
is  granted  in  lieu  of  servants.  Each 
infantry  regimental  officer  is  allowed  to 
have  one  soldier  to  attend  on  him ;  field 
officers  and  adjutants  keeping  horses 
for  regimental  purposes,  as  well  as  all 
cavalry  officers  when  present  at  head- 
quarters or  employed  on  duty,  ttvo  each. 

Service — This  word,  as  far  as  it  is 
applied  to  military  affairs,  admits  of  a 
variety  of  significations,  but  in  a  general 
sense  it  means  all  duty  performed  by  an 
inferior  under  the  influence  of  a  superior 
from  the  time  he  enters  his  service  in 
any  capacity  whatever.  In  the  army, 
the  term  is  used  to  express  the  amount 
of  time  a  soldier  has  followed 'that  pro- 
fession in  an  active  manner,  and  is  com- 
monly expressed  thus,  ^*  He  has  been 
some  years  in  the  service"  or,  " He  has 
seen  much  service;**  the  latter  implying 
that  a  certain  degree  of  experience  has 
been  acquired  by  being  in  actual  contact 
with  an  enemy.  The  term  also  points  out 
the  particular  profession  to  which  a  man 
belongs,  as  land  service,  or  sea  service, 
meaning  in  the  army  or  the  navy. 

Set — In  artillery,  another  term  for 
the  "  dip  "  of  an  axle-tree  arm. 

Setter,  Fuse — A  wooden  instrument, 
the  mouth  of  which  is  slightly  hollowed 
out;  it  is  used  with  the  aid  of  a 
mallet  to  set  the  fuze  into  common  and 
diaphragm  shells.  Mallets  and  %^\x«x^ 
are  issued  witYi  ^aTT\&o\i  ^^.  ^^^^^  ^^^^^ 
form  part  of  a  sftt  oi  ^wx^  VccL^'KasL«Q!«,. 

now  performs  YjYvaX  V:icv^  ^«{^'\\i%-^^^'^^^ 
handwork  can  do.    \\.  *vi  \«t^^^  ^»«^ 
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military  clothing  factories  and  in  other    fixed  to  the  shaft,  over  which  the  belting 


military  establishments. 

For  a  description  of  the  various  sew- 
ing-machines in  use,  vide  Ure*s  *  Dic- 
tionary of  Arts,  Manufactures,  and  Mines.* 

Sextant  (Latin,  sextans,  the  sixth  part ; 
the  limb  of  the  instrument  being  a  sixth 
part  of  a  circle)— An  instrument  for 
measuring  the  angular  distance  of  objects 
by  means  of  reflection. 

The  pocket  sextant  is  an  instrument 
used  in  surveying ;  it  enables  the  sur- 
veyor to  measure  the  actual  angle  be- 
tween any  two  objects  to  a  single  mi- 
nute. It  requires  no  support  but  the 
hand,  and  is  easily  adjusted.  The  pre- 
sent pattern  pocket  sextant  (without 
telescope)  is  somewhat  smaller  than  the 
former  pattern ;  it  is  bronzed,  and  is  at- 


is  placed  that  turns  the  machine. 

Sliafts — In  draught,  consist  of  two 
wooden  poles  attached  to  carriages  of  all 
natures,  between  which  one  of  the  wheel 
horses  is  placed  and  harnessed.  They 
consist  of  an  off  and  near  shaft ;  the  for- 
mer fixed  to  the  axle-arm  outside  the 
wheel,  passing  through  an  ii*on  loop 
underneath  the  end  of  the  splinter  bar; 
the  latter  in  the  same  position  as  the 
pole  formerly  occupied,  viz.  underneath 
the  centre  of  the  splinter  bar,  where  it  is 
pinned  and  keyed  from  above.  * 

Shako,  vide  Chaco. 

Sham  Fight  —  Not  real,  pretended 
fight. 

Shank  of  an  Anchor — ^The  shaft  or 
principal  part  of  an  anchor,  to  one  end 


tached  to  the  case  by  bayonet  joints  in-  i  of  which  the  flukes  are  attached,  and  to 
stead  of  by  a  screw.     The  dark  glass  is    the  other,  the  shackle. 


fixed  in  an  improved  manner. 


Shaping  Machine — A  machine    par- 


over  a 


Shabraque  (German,  Schabracke;  Po-  ticularly  adapted  for  shaping  levers, 
lish,   czabraq ;    Turkish,    tschaprak)—  A  |  cranks,   and    connecting   rods,   also   for 

work  in  general.  It  is  the  invention  of 
Sir  J.  Whitworth. 

Sharp  AfEjEur — ^A  contest  in  war  of  a 
vigorous  nature. 

Sharpshooter — A  good  marksman.  A 
term  formerly  given  to  riflemen. 

Shears — An  instrument  for  catting 
sheet  metal  and  other  metallic  articles. 

Shear-Steel — A  steel  produced  from 
blistered  steel,  which,  to  prepare  it  for 


large-sized    saddlecloth    placed 
cavalry  or  horse  artillery  officer's  saddle. 
There  are  two  kinds,  the  undress  and  full 
dress. 

Shackle— In  artillery  material,  is  the 
iron  ring  attached    to  a   triangle    gyn, 
from  which  the  block  and  tackle  are  sus-  | 
pended.     It  is  fastened  to  the  upper  part 
of  the  prypole  and  cheeks  by  means  of  a  | 
bolt   called   the   "  shackle  'bolt."      The  i 
term  is  also  given  to  the  ring  at  the  end    forging    into    edge-tools,  requires  to   be 


of  the  shaft  of  an  anchor. 

Shaft — In  military  mining  is  the  per- 


condensed  and  rendered  uniform  by  the 
process  of  shearing.     The  process  is  also 


pendicular  pas.sage  sunk  from  the  surface  j  called  tilting,  on  account  of  a  tilt  hammer 
of  the   ground  to   the   required   depth,  j  being  used. 

from  which  the  branches  of  the  mine  |  Sheave  —  A  solid  wheel  fixed  in  a 
diverge,  termed  ^*  galleries  *'  (q.  v.).  The  block  and  turning  on  a  pivot.  A 
common  mode  of  proceeding  is  to  sink  a  groove  is  formed  on  the  circumference 
square  shaft  or  well  to  the  necessary  of  the  wheel,  in  which  the  rope  runs, 
depth,  and  from  the  bottom  of  this  shaft  the  wheel  revolving  with  it.  The  object 
to  drive  out  a  gallery  of  the  length  re-  of  the  sheave  revolving  with  the  rope 
quired,  so  as  to  lodge  a  sufficient  charge  is  to  remove,  to  a  certain  extent,  the 
of  gunpowder  in  a  chamber  at  its  ex-  ■  friction,  which  would  otherwise  prove 
tremity,  which,  by  its  explosion,  will  !  a  great  impediment  to  the  efliciency  of 
destroy  the  enemy's  works.  Shafts  and  the  .power.  Two  or  more  sheaves  are 
galleries  are  lined  with  timber  to  prevent    placed  in  a  block  when  so  required. 


the  soil  from  breaking  in. 


Sheep-shank — A  knot  in  common  use. 


In  machineiT,  a  cylindrical  bar  of  iron  <  serving  to  shorten  a  rope  without  catting 

fixed  in  the  wall  or  any  convenient  posi-    it  or  unfastening  the  ends.     This  knot  is 

tion  in   a   workshop  for  conveying  the    formed   by  doubling  the   rope  in  three 

power  of  the  prime  mover,  generally  a  '  parts  and  taking  a  hitch  over  the  bight 

steam-engiaef  to  the  work.    Drums  art^  v^^X^^c^  viA'mX.ViL  live  other  rope. 
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Shears — Apparatus  for  raising  heavy 
weights.  In  the  artillery  service,  they 
are  used  for  raising  guns  out  of  hoats, 
also  for  raising  them  on  the  ramparts  of 
a  fortification  and  other  positions  in  a 
fortified  work  where  the  gyn  cannot  be 
used.  They  are  formed  of  two  heavy 
masts  or  spars  set  across  each  other  at 
the  upper  ends,  and  steadied  by  guy 
ropes  made  fast  to  pickets  or  some  other 
convenient  object.  There  are  three  na- 
tures, ordinary,  lever,  and  gyn  sheers. 
.  Shell — A  hollow  projectile,  formerly 
called  a  bomb  (?.  v.),  containing  gun- 
powder or  some  other  explosive  compound, 
so  arranged  that  it  shall  explode  by  means 
of  a  fuze  at  a  certain  point  and  time, 
and  spread  destruction  around  by  the 
forcible  dispersion  of  its  fragments. 

Since  the  introduction  of  rified  ord- 
nance, a  shell  of  an  elongated  form 
has  become  the  most  common  kind  of 
projectile ;  it  is  exploded  by  means  of  a 
fuze,  either  time  or  percussion,  with  the 
exception  of  the  Palliser  shell. 

The  different  natures  of  shell  used 
with  rifled  guns  are — with  B.L.R.  guns, 
the  common,  segment,  and  Shrapnel  {boxer) 
shells;  those  with  M.L.R.  guns,  of  the 
Woolwich  construction,  are  the  common. 
Shrapnel  (Boxer),  and  Palliser,  For  other 
natures  of  rified  guns,  the  same  pattern 
shells  are  used,  with  the  exception  of  the 
Palliser;  there  are  also  in  the  service 
a  double  and  a  star  shell,  as  shown 
below. 

A  common  shell,  either  for  B.L.R.  or 
M.L.R.  guns,  roughly  speaking,  is  a 
hollow  cylindrical  casting  having  an 
ogival  head.  It  is  filled  with  powder 
which  forms  the  bursting  charge,  and  is 
fitted  with  either  a  time  or  percussion 
fuze  (9.  t?.),  according  to  the  nature  of 
ordnance  from  which  it  is  fired. 

The  use  of  this  shell  is  for  all  pur- 
poses where  great  destructive  effect  is 
required,  such  as  against  men  in  masses, 
buildings,  shipping,  and  material  gene- 
rally, either  by  bursting  during  flight  or 
at  rest,  when  the  shell  acts  as  a  mine. 
]t  is  used  particularly  in  the  field  when 
the  enemy  is  sheltered  from  direct  fire, 
or  against  cavalry  to  frighten  the  horses 
and  create  confusion. 

Shrapnel  shell. — This  shell  is  similar 
■to  the  common  shell  in  its  external  form, 


but  it  is  filled  with  bullets  (sand  shotX 
cemented  together  with  rosin ;  the  head 
is  of  conoidal  shape,  riveted  on  to  the 
cylinder  which  forms  the  shell,  and  has 
a  gun-metal  socket  in  it  to  receive  the 
fuze.  The  shell  is  ignited,  as  shown  in 
B.L.R.  guns,  by  means  of  a  time  or  per- 
cussion fuze.  The  bursting  charge  is  at 
the  biise  of  the  shell,  which  in  this  posi- 
tion serves  to  give  an  onward  impetus 
to  the  balls  in  the  direction  of  the  line 
of  fire  on  the  bursting  of  the  shell.  The 
object  in  using  Shrapnel  shell  is  to  give 
the  projectile  at  long  distances  the  power 
and  etficacy  of  case  shot ;  it  is  most 
effective  when  used  against  masses  of 
troops,  and  the  fuze  should  be  so  ad- 
justed as  to  cause  the  shell  to  burst 
some  little  distance  (between  50  and 
100  yards)  short  of  the  object  fired  at. 
The  original  Shrapnel  shell  was  invented 
by  General  Shrapnel,  R.A.,  and  was  in- 
troduced into  the  service  in  1808.  It 
was  then  a  hollow  sphere  filled  with 
bullets;  it  has  since  the  introduction 
of  rifled  guns  been  modified  and  made  of 
a  cylindrical  shape  by  Colonel  (now  Gene- 
ral) Boxer,  and  is  known  as  the  Boxer 
Shrapnel. 

The  value  of  Shrapnel  is  thus  de- 
scribed by  Lieut.  £.  Clayton,  R.A.,  in  his 
prize  essay  of  1873  : — "  Shrapnel  is  by 
far  the  most  effective  projectile  against 
troops  of  all  kinds,  under  such  cover  as 
shelter  trenches,  gun  pits,  or  woods. 
Shells  are  effective  if  they  burst  in  the 
right  place,  but  their  effect  is  altogether 
lost  if  they  do  not  do  so,  whereas  Shrap- 
nel covers  a  large  space  of  ground  with 
its  effects. 

*^  Against  artillery.  Shrapnel  also  has 
the  best  effect,  as  the  fire  of  a  battery  is 
more  quickly  silenced  by  placing  the  men 
and  horses  hors  de  combat  than  by  dis- 
mounting the  guns  themselves. 

''  Shrapnel  is  not  so  eflicacious  against 
fieldworks  as  common  shell,  but  against 
embrasures  most  effective,  as  it  would 
destroy  the  gunners  at  their  guns." 

Segment  shell. — Consists  of  a  thin  cast- 
iron  cylindro-conoidal  shell,  enclosing  a 
series  of  segments  of  the  same  metal, 
cast  separately,  and  built  up  in  layers  on 
an  iron  disc  having  a  cylludtvcal <^Wxs^c^t 
in  the  centie.  TVi^  ^^^va^^vVa  ^-t^\k5^^ 
together  by  a  t\i\ii  co«.\.  oi  «X\ftl  ^1  \«A 


SHE 


380 


SHE 


and  antimony,  which  is  run  over  the  sur- 
face of  the  shell  from  the  base  to  the 
shoulder ;  the  alloy  also  runs  into  the 
interstices  between  the  segments,  and 
coats  the  powder  chamber.  The  form  of 
the  outer  portion  of  the  lead  in  this 
shell  is  the  same  as  that  of  the  solid  shot 
and  common  shell ;  a  small  bursting 
charge  is  used  with  it.  It  can  be  used 
as  shot,  shrapnel,  or  case.     This  nature 


and  intended  to  light  up  an  enemy's  posi- 
tion at  night. 

It  contains  six  stars  of  magnesium 
light  composition,  burning  about  13  or 
14  seconds,  and  seven  stars  of  signal 
light  composition,  burning  about  34 
or  36  seconds.  It  is  complete  in  itself^ 
having  the  burster  (J  drachm  of  R.F.G. 
powder)  with  quick-match  priming  ar- 
ranged in  the  interior,  and  only  requires 


of  shell  is  no  longer  issued  to  M.L.R.  bat-  |  the  time-fuze  to  be  prepared  and  fixed 
teries,  but  is  still  retained  for  the  use  of   when  required  for  action.     By  adopting 


B.L.R.  guns. 


a  code  where  certain  words  are  repre- 


The  object  originally  of  introducing  sented  by  different  colours,  a  complete 
the  segment  shell  was  that  it  might,  by  i  system  of  communication  might  be  kept 
its  construction,  take  the  place  of  common  up  between  two  bodies  of  troops  at  a 
shell,  which,  it  was  found,  did  not  break    considerable  distance  from  each  other. 


up  into  sufficiently  small  pieces.  Then  it 
was  hoped  that  it  would  act  as  Shrap- 
nel, but  again  it  was  observed  that, 
from  the  bad  shape  of  the  segments,  it 
did  not  fly  forward  with  sufficient  velo- 


Shell,    Diaphragm,    vide    Diaphragm 
Shell. 
Shell,  Inoendiaiy,  vide  Incendiary  Shell. 
Shell,  Mortar,  vide  Mortar  ShelL 
Shell,  Water,  vide  Water  Shell. 


city,  and  scattered  too  much.  Again,  fired  j      Shell,  To — ^To  assault  a  place  by  means 
with  a  time  fuze,  it  was  not  reliable  as    of  shells ;  to  bombard. 


to   bui*stinsr  at   the   exact    moment   re- 


Shell-lac,  vide  Lac. 


quired ;  so  it  was  not  considered  efficient  Shelter  Pits — Pits  dug  for  the  protec- 

as   Shrapnel,  and  contained  too  small  a  tion  of  skirmishers,  which  the  men  should 

charge  of  powder  to  make  it  useful  as  a  be  able  to  make  for  themselves.     In  most 

common  shell    against    buildings,  field-  instances,  as  described  in  the  *  Instruc- 


works,  &c. 


tion  in  Military   Engineering,'  the  men 


DovJble  shell. — A  shell  similar  to  a  will  only  have  to  improve  natural  cover, 
common  shell,  but  of  greater  length,  the  .  but  it  may  be  necessary  to  dig  small  pits 
7-inch  shell  being  4  calibres  long.  It '  which  may  be  called  shelter  pits,  in  con- 
contains  a  larger  bursting  charge,  and  is  :  tradistinction  to  the  larger  pits  required 
intended,  owing  to  its  great  length,  for  at  sieges,  &c.,  which  are  called  rifle  pits, 
use  against  wooden  ships ;  up  to  2000  |  Each  shelter  pit  should  be  for  one  man 
yards  it  has  given  good  results.     There  |  only.     Such  a  pit  may  be  made  in  about 


is  only  one  nature  of  double  shell  in  the 
service,  the  one  described  and  that  used 
with  the  7-pr.  The  latter  is  for  high- 
angle  firing  with  a  low  charge  (4  oz.); 
it  carries  a  large  bursting  charge,  and 
would  be  effective  against  houses. 

Palliser  shell. —  A  common  shell,  fired 
from  the  7-inch  gun  and  upwards.  It 
is  oylindro-conoidal  in  form,  having  an 
ogival  head.  The  body  is  cast  in  sand, 
the  head  in  an  iron  mould ;  it  is  fitted 
with  a  gun-metal  plug  screwed  into  the 
bush  at  the  bottom  of  shell  to  close  the 
filling-hole.  This  shell  is  fired  without 
a  faze,  and  breaks  up  and  explodes  on 


5  minutes ;  the  depth  need  not  be  uni- 
form, but  should  be  about  10  inches 
where  the  man's  body  will  be,  and  about 

6  inches  in  other  parts. 

Shelter  Trench  Ezereiia,  vide  Ezer* 
cise.  Shelter  Trench. 

Shelter  Trenches  —  Trenches  coiv 
structed  in  the  presence  of  the  enemy  to 
provide  cover  for  troops  exposed  in  the 
field  to  the  action  of  shot  and  shelL 
This  can  be  best  obtained,  where  natural 
cover  is  not  at  hand,  by  means  of  small 
trenches  called  shelter  trenches. 

As  explained  in  the  'Instructions  ii 
Military  Engineering,'  *'  it  is  essential  that 


striking  an  iron  object ;  it  is  used  against  \t\v«ie  i\vQ\]\^\^  \%«.4^  m«ans  of  getting  ia 
iroo'clad  vessels,  \  ^^^  ^^^  ^^  \Xv^%^  Vc«w^«i\«fCttLNA  SSeAttwdL 

S^ar  jA?//.— A  thin  iron  shell  used  wi\.Vi\axi^  \.\v^  x^w-,  \\.  \^  i5«ft  ^^^Vn^^  SJmJ. 
the  7^pr.  M.L.R.  guns,  filled   with  ataxa,!  t\i<i7  ^\i^»V^  ^^^  ^^«  «^1  V«»^ ^^«*^ 
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ment  to  a  forward  movement,  and  that 
troops  shonld  be  able  to  march  straight 
oyer  them  when  necessary.  At  erery  100 
yards  or  so,  to  enable  gnns,  cavalry,  &c. 
to  pass,  slight  ramps  should  be  formed 
or  intervals  left  in  the  trenches,  which 
ipay  at  these  places  be  made  to  overlap. 

*^  The  most  rapid  way  for  infantry  to 
obtain  cover  is  by  the  excavation  of  a 
trench  2  feet  wide  and  1|  foot  deep ; 
the  earth  is  thrown  to  the  front,  so  as  to 
form  a  parapet  1^  foot  high,  the  interior 
slope  being  built  np  as  steep  as  possible 
with  sods,  clods,  &c  Such  a  trench  can 
be  executed  by  men  with  their  accoutre- 
ments on,  and  distributed  at  from  4  to  6 
feet  intervals  in  from  10  to  20  minutes." 

Shield — Defensive  armour  of  very  an- 
cient date,  and  worn  even  at  the  present 
day  among  nations  where  civilisation 
has  not  made  much  progress.  Shields 
have  been  made  of  wood,  iron,  and  basket 
work,  and  were  carried  on  the  left  arm 
in  defence,  while  the  right  arm  wielded 
the  sword  or  spear. 

The  term  8hieid  is  also  given  to  those 
massive  structures  of  iron  which  are 
used  as  outer  casings  to  the  granite  or 
brick  walls  of  masonry  of  a  fortification, 
or  as  covers  to  embrasures.  Shields  of 
all  dimensions,  representing  the  sides  of 
plated  armour  ships,  are  set  up  from 
time  to  time  at  Shoeburyness,  for  the 
purpose  of  testing  their  resistance  against 
rifled  projectiles. 

fOioebiiryness — ^A  locality  in  the  county 
of  Essex  where  ordnance  experiments 
are  carried  out.  As  far  back  as  1842, 
ground  was  set  apart  at  Shoeburyness 
as  ranges  for  the  use  and  practice  of 
artillery.  Since  then  it  has  become  a 
school  of  gunnery  for  the  regiment 
of  artillery,  where  two  courses  of  in- 
struction are  carried  out,  viz.  the 
long  and  short  course.  (Ftcfe  Schools, 
Military.) 

Detachments  of  the  volunteer  artil- 
lery are  sent  yearly  to  Shoeburyness  for 
a  training  lasting  a  fortnight. 

Shoes,  Horse,  vide  Horseshoes. 

Shoes,  Powder,  vide  Goloshes,  Leather. 

Shoot,  To — ^To  discharge  a  iire-arm. 

Shot— A  name  given  to  all  kinds  of 

balls  used  for  artillery  and  iSre-arnis. 

For  artillery  purposes  tber  are  cJassilied 

as  eion^ated,  round  (solid  and  Ao^/ow),  case 


or  oanisterj  grape,  b(irf  (Aain,  stone,  and 
chilli  shot.  Since  the  introduction  of 
rifled  artillery,  elongated  shot  have  been 
introduced  into  the  service,  and  are  used 
with  both  breech-loading  and  muzzle- 
loading  guns;  with  the  former,  Arm- 
strong's solid  shot ;  and  with  the  latter, 
Palliser*s  shot  of  12-inch,  10-inch,  9- 
inch,  8-inch,  and  7-inch  calibres.  (  Vide 
Projectiles.) 

Shot  Bearers,  vide  Bearers,  Shot. 

Shot  Bottom,  vide  Bottom,  Shot. 

Shot,  Hollow — A  hollow  sphere  of 
iron,  formerly  used  with  shell  guns  ;  now 
obsolete. 

Shot,  Hot,  vide  Hot  Shot. 

Shot  sung,  vide  Sling,  Shot. 

Shot-garbuids— Stands  on  which  shot 
and  shell  are  piled;  they  are  used  to 
retain  shot  placed  on  defences,  and  are 
made  either  of  iron  or  wood.  Hitherto, 
garlands  have  been  made  of  cast  iron  and 
of  a  square  pattern,  but  they  are  ordered 
to  be  used  up  and  replaced  by  wrought 
iron  of  a  rectangular  form.  They  pre- 
serve the  shot  from  deterioration,  and  it 
is  usual  to  place  a  tier  of  unservice- 
able shot  under  the  serviceable  pile. 

Shovel — ^An  instrument  made  of  iron, 
with  slightly  turned  edges  and  a  handle ; 
it  is  in  very  general  use  for  removing  the 
earth  loosened  by  the  pickaxe.  Engineers 
and  working  parties  use  this  instrument 
very  commonly. 

Shoulder  ijigle — In  fortification,  is 
the  angle  formed  by  the  meeting  of  the 
face  and  flank  of  a  bastion. 

Shrinkage — A  process  pursued  in  the 
manufacture  of  rifled  guns.  It  is  thus 
explained  in  the  *  Text-book  of  the  Manu- 
facture of  Kifled  Ordnance,'  by  Captains 
Storey  and  Jones,  R.A. : — 

"  When  two  coils  are  prepared  for 
shrinking,  that  is,  when  their  surfaces 
which  are  to  be  in  contact  are  brought 
to  their  proper  dimensions  and  to  the 
necessary  degree  of  smoothness,  the  ex- 
cess of  the  exterior  diameter,  AB,  of  the 
inner  one  above  the  interior  diameter, 
CD,  of  the  outer  one,  both  coils  being 
cold,  is  termed  *  the  shrinkage.'  " 

The  principle  of  sKt\\i\d\v^QtL?^iLR.^^"s,"^vsvi. 
layers  of  wroM^YiVKYOTi  QiQi\a  ^'S.ort^  ^«t^ 
great  strengtYi  to  VJcvfe  a^^\.«iTa.  oS.  >bnv\^vi^^^ 
up  guns,  siucft  \>7  V^  a-Vdi  \:tv«i  «}««:vq.^1  ^-^^ 
charge  is  tTansmVU^^  \.o\.V^  Nvrf  «v\a^v 
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of  the  gun,  which  thus  adds  its  quota  to 
the  resistance. 

Shunt  Onn — ^A  muzzle-loading  rifled 
cannon,  introduced  by  Sir  W.  Armstrong, 
on  what  he  terms  the  shunt  principle. 
In  the  shunt  gun,  the  projectile  is  intro- 
duced into  the  piece  on  ribs  or  buttons, 
but  with  this  peculiarity,  that  the  projec- 
tile enters  by  one  set  of  grooves  and  comes 
out  by  another  set.  Or,  as  explained 
by  Lieutenant-Colonel  Owen,  **  when 
the  shunt  gun  is  loaded,  each  stud  presses 
against  the  loading  side  of  a  groove,  and 
runs  easily  home,  being  shunted  on  its 
way  down  into  the  narrow  portion  of  the 
groove ;  but  on  coming  out  again,  it 
presses  against  the  driving  side,  and  near 
the  muzzle  rises  up  the  incline  into  the 
shallow  part,  or  on  the  high  level,  and  so 
is  slightly  compressed;  the  projectile 
therefore  leaves  the  bore  fitting  tightly, 
and  with  its  axis  stable." 

Biok  and  Wonnded — Men  disabled, 
either  by  sickness  or  wounds. 

Hospitals  (q,  v.)  are  established  in  the 
army  for  the  better  care  of  the  sick  and 
wounded,,  and  a  new  organisation  has  been 
approved,  for  attending  upon  the  wounded 
on  the  field,  by  means  of  ambulance  esta- 
blishments. All  slight  cases  of  illness  are 
attended  to  on  the  spot  by  regimental 
surgeons.  The  field  hospital  receives  all 
patients  who  require  more  careful  treat- 
ment and  diet  than  cases  of  an  infectious 
nature,  which  are  sent  to  a  hospital 
appointed  for  that  purpose.  All  regi- 
mental transport  for  the  conveyance  of 
sick  and  wounded  has  been  abolished. 

Sir  G.  Wolseley  states  that,  "  with  an 
army  actively  engaged  in  the  field,  the 
proportion  of  sick  and  wounded  to  the 
strength  of  the  force  may  be  estimated 
thus : — 

"Sick         ..  ..      10  per  cent. 

Wounded.,  ..     16 


» 


Total  .,  ..     26  per  cent. 

**  But  it  will  only  be  necessary  to  provide 
hospital  accommodation  for— 
'*  Sick,  constant  daily 

average  ..       5  per  cent. 

Sick,  reserve        ..       5 
Wounded    after   a 
general    action       5 


» 


>f 


Total 


15  per  cent" 


It  is  computed  that  the  proportion  of 
wounded  to  that  of  killed,  daring  a 
general  action,  is  4  to  1.  (  Vide  Ambu- 
lance and  Geneva  Convention.) 

Siokleghar — An  Indian  term.  A  native 
of  India  employed  in  arsenals  for  cleaning 
metal  work. 

Side  Anns,  vide  Arms,  Side. 

Sidereal  Day,  vide  Day,  Apparent  Solar. 

Siege  (French,  5«^/^,  a  seat,  from  the  sit- 
ting down  of  an  army  before  a  beleaguered 
place) — A  siege  is  a  regular  organised 
attack  on  a  fortified  position,  by  means 
chiefly  of  artillery.  The  approach  to  the 
place  is  carried  on  under  cover  of 
trenches,  termed  parallels,  saps,  galleries^ 
&c.  Since  the  introduction  of  rifled  guns 
several  changes  have  taken  place  in  siege 
operations,  such  as  the  mode  of  attack, 
the  position,  distance,  and  construction 
of  batteries,  the  opening  of  the  several 
parallels,  &c. — all  brought  about  by  the 
superior  fire  of  the  guns  and  small-arms 
of  the  present  day,  so  that  the  method 
hitherto  of  attacking  a  fortified  place  has 
had  to  some  extent  to  be  modified. 

The  capture  of  the  many  fortresses  in 
France  by  the  German  army  during  the 
war  of  1870-71  atibrds  many  instructive 
lessons  as  to  the  mode  to  be  adopted  in 
future  sieges. 

In  all  operations  attending  the  invest- 
ment or  attack  of  a  fortress,  victorv  must 
previously  have  crowned  the  arms  of  the 
investing  force ;  and  in  order  to  cap- 
ture the  fortress,  either  a  numerical  or 
moral  superiority  is  necessary.  The 
strength  of  the  besieger's  force  should 
enable  it  to  surround  the  place  on  all  sides, 
in  this  position  the  besieger  is  liable, 
should  the  defender  be  in  force,  and  capa- 
ble of  giving  battle  outside  the  walls  of 
the  fortress,  to  fight  a  senes  of  battles  be- 
fore the  besieged  are  driven  within  their 
stronghold.  During  this  period,  how- 
ever, a  good  reconnaissance  of  the  fortress 
can  and  should  be  made,  which  will  en- 
able the  general  of  the  besieging  force  to 
select  a  point  on  which  the  attack  is  to 
be  directed,  and  to  proceed  with  the  con- 
struction of  the  necessary  batteries  and 
approaches  to  aid  in  effecting  a  breach  and 
subsequently  an  entrance  into  the  place. 

It  is  very  necessary  that  the  point  of 

attack  should  be  decided  upon  (rom  the 

\  cQX{mv«\i(:^\si«\it  qC  o^rations,  at  all  ultc- 
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rior  arrangements  depend  upon  it,  such 
as  the  extent  of  front  of  the  siege  works, 
and  the  measures  necessary  to  be  under- 
taken for  capturing  other  works  ;  and 
especially  is  the  siege  park  guided  by  it, 
as  well  as  the  position  of  intermediate 
depots,  iic.  In  these  days  of  railways  it 
is  recommended  that  the  choice  of  the 
front  of  attack  should  be  such  in  which 
a  railway  is  available  for  the  transport 
of  guns  and  ammunition,  which  are  now, 
from  their  size  and  weight,  not  so  easy 
to  move  as  formerly.  This  considera- 
tion is  most  necessary,  and  will  have 
great  weight  in  the  decision  of  the  point 
to  be  attacked,  so  much  so  that  it  is 
doubtful  whether  a  successful  attack 
eould  be  made  on  a  large  fortress,  favour- 
ably situated  with  all  resources  at  its 
command,  and  gallantly  defended,  if  the 
besiegers  have  not  such  transport  at  their 
disposal.  This  has  reference  to  fortresses 
with  modern  appliances,  and  such  as 
would  be  found  in  future  sieges. 

From  the  moment  the  point  of  attack 
is  settled  upon,  the  object  of  the  besiegers 
will  be  to  construct  their  batteries  at 
such  distances  and  in  such  positions  as 
will  enable  them  to  effect  the  object  of 
the  operations,  viz.  making  a  feasible 
breach  in  the  ramparts  of  the  fortress. 
The  distance  at  which  the  besiegers*  guns 
will  be  opened  will  depend  upon  the 
energy  of  the  defence.  Should  the  be- 
sieg^  not  be  driven  within  the  fortress 
after  the  besiegers  appear  before  it,  for  a 
considerable  period,  the  first  position 
batteries  of  the  besiegers  will  have  to  be 
planted  at  distances  varying  from  1500 
to  2500  yards  from  the  works,  but  de- 
pendent also  upon  the  ground  and  the 
distance  the  enemy's  outposts  are  placed 
in  front  of  his  works. 

The  attack  of  a  place  is  a  succession  of 
making  and  moving  on  batteries  nearer  to 
the  place,  and  of  pushing  forward  the  out- 
posts until  the  ground  is  gained  on  which 
the  first  parallel  is  to  be  thrown  up,  which 
nowadays  would  be  constructed  at  some 
considerable  distance  from  the  fortress. 
This  distance  depends,  however,  upon  the 
position  of  the  outposts,  consequently  upon 
the  energy  of  the  defence,  and  upon  the 
ground.  It  is  suggested  by  Kraft,  Prince 
of  Hohenlohe-Ingelfingen,  "that  if  the 
attack  is  opened  from  the  Grat  artillery 


position,  the  first  parallel  can  be  esta- 
blished with  greater  certainty  and  with 
less  loss,  by  gradually  pushing  forward 
the  outposts  up  to  the  ground  where 
the  first  parallel  is  to  be  opened,  throw- 
ing up  shelter  trenches  between  the  posi- 
tions of  the  outposts,  and  afterwards 
lengthening  and  widening  them  into  the 
first  parallel." 

After  fixing  the  first  parallel,  the  next 
step  will  be  to  establish  the  batteries  of 
the  second  artillery  position.  Those  of 
the  first  position  were  at  too  far  a  dis- 
tance to  insure  certainty  of  hitting,  so 
that  it  becomes  necessary  to  open  fire 
nearer  to  the  place.  The  batteries  now 
placed  include  those  for  direct,  ricochet, 
and  high-angle  firing,  counter  batteries, 
and  batteries  for  breaching  and  demo- 
litions. The  guns  used  for  high-angle 
firing  would  form  breaches  by  curved 
fire,  and  act  as  counter  batteries  or  for 
demolitions.  The  distance  at  which  the 
second  position  of  guns  would  be  placed, 
would  be  somewhat  less  than  half  the 
distance  of  the  first.  Third  or  fourth 
parallels  are  constructed,  leading  on  to 
the  "crowning."  Then  comes  the  ap-. 
proach  to  the  glacis  and  subsequent 
descent  into  the  ditch  and  the  passage  of 
the  ditch.  When  each  of  these  is  accom- 
plished, the  breach  having  been  reported 
practicable,  the  storming  takes  place. 

The  duration  of  sieges  depends  on  cir- 
cumstances ;  some  fortresses  take  weeks 
and  months  to  reduce.  Though  the  pene- 
trating power  of  the  arms  which  would 
now  be  used  at  a  siege  is  far  greater  than 
it  used  to  be,  but  principles  in  carry- 
ing on  a  siege  remain  much  the  same  as 
they  were. 

The  following  information  on  com- 
mencing a  siege,  giving  a  general  idea  of 
the  number  of  men  and  quantity  of  mate- 
rial considered  necessary,  is  abridged  from 
Sir  John  Jones'  *  Peninsular  Sieges.' 

The  number  of  men  required  for  a 
siege  depends  on  certain  contingencies,  of 
which  the  general  in  command  is  alone 
capable  of  judging.  Certain  points  have 
to  be  looked  to  before  commencing  the 
siege,  such  as  how  many  reliefs  the 
troops  shall  have,  that  is,  the  propor- 
tion of  rest  to  duty,  and  the  strength, 
of  the  force  w\tVv  xe^ct^Ti^ft  \.<i  \)wevx 
ability   to    cop^   niVIYl    VJcl^  %vtx\iR.\i  ^1 
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the  place  to  be  attacked.  These  points 
being  ascertained,  the  detail  of  the 
work  to  be  performed  follows.  For 
the  guard  of  the  trenches,  three- 
foai*ths  of  the  strength  of  the  gar- 
rison should  be  the  minimum  calculation. 
This  duty  is  for  a  short  service  with  three 
reliefs.  The  workmen,  however,,  cannot 
do  witS  less  than  four  reliefs.  Supposing 
the  front  to  be  attacked  to  be  180  ioises, 
with  a  ravelin,  and  the  length  of  the  first 
parallel  to  be  opened  the  first  night 
be  about  4000  yards,  it  would  require 


nearly  3000  men.  For  the  second  night 
after  operations  had  commenced,  the 
same  number  would  be  required  in  the 
trenches.  For  the  remainder  of  the  siege, 
much  fewer  will  suffice,  say  2000  men. 

Taking  into  account  also  the  number 
of  men  required  for  other  duties  of  the 
camp,  &c.,  it  is  calculated  that  one-tenth 
of  the  whole  army  would  be  employed 
in  conducting  the  siege.  It  may  be  as- 
sumed therefore  that  for  the  siege  of  a 
place  with  a  garrison  of  5000  men  the 
following  would  be  required : — 


**  Guard  of  the  trenches,  3750,  at  three  reliefs  .. 
Working  parties,  2000,  at  four  reliefs* 


11,250 
8,000 


19,250 
General  duties  of  the  camp,  one-tenth  of  the  whole  1    -  „  «q/x 
army,  at  four  reliefs  . .  . .  . .  . .  /        * 

Total,  independent  of  sick  and  casualties . .      32,080" 


(Vide 

'R.M.A. 

>  Instruction 

in  Fortifica- 

tion.*) 


**  From  this  calculation,  it  is  evident, 
cteteris  panbtts,  that  the  more  numerous 
the  garrison  the  smaller  the  besieging 
Army  need  be  in  proportion  to  it;  for 
the  attack  of  a  similar  front  or  fronts  of 
fortification  is  little  different  if  the  place 
contain  a  garrison  of  5000  or  a  gar- 
rison of  10,000  men ;  the  guards  of  the 
trenches  and  the  other  duties  increase 
proportionately,  but  the  work  does  not. 

^  Hence  it  is  that  the  most  celebrated 
commanders  and  best  engineers  are 
agreed  that,  as  a  general  principle,  the 
besieging  army  should  vary  in  its  pro- 
portion to  the  strength  of  the  garrison 
according  to  the  numbers  of  the  garri- 
son; and  as  an  approximation  have 
fixed  that  proportion  at  5  to  I  when  the 
garrison  consists  of  15,000  men,  6  to 
1  when  of  10,000  men,  7  to  1  when  of 
5000,  8  to  1  when  of  3000,  and  in  still 
greater  proportion  when  it  consists  of  a 
less  number.'* 

The  proportion  and  strength  of  artillery 
to  be  used  in  the  attack  of  a  fortress  or 
any  fortified  place  which  it  is  necessaiy 
to  capture,  either  by  bombardment  or 
breaching,  will  depend  on  a  variety  of 
contingencies,  such  as  the  size  of  the 
fortress,  its  strength,  the  number  of  guns 
in  the  place  to  be  captured,  &c. 

*  Would  reqntre  nowadays  to  be  more  numeTo\i«. 


The  guns  which  form  the  siege 
artillery  of  the  British  army  will  be 
found  under  the  head  of  Siege  Train. 

Siege  Carriage,  vide  Carriage,  Siege. 

Siege  Park,  vide  Park,  Siege. 

Siege  Train — ^The  men,  guns,  and  mate- 
rial collected  together  for  the  conduct 
of  a  siege.  The  following  shows  the 
proportion  of  personnel  and  materiel  of  a 
siege  train  of  105  pieces : — 

55  rifled  64-prs.  jo"  .  f"''"!''?    f"- 

20  rifled  40.,.rs.        ""8f»  "'*''  "««* 
^       I     limbers; 

30  rified  8-inch  howitzers  on  travel- 
ling carriages. 

The  number  of  rounds  per  gun,  as  well 
as  the  charges  to  be  employed,  varies 
according  as  these  are  intended  for  direct, 
ricochet,  or  cui'ved  fire.  Ten  per  cent. 
spare  fuzes  and  20  per  cent,  spare  tubes, 
and  a  number  of  extra  barrels  of  powder, 
should  be  allowed  and  provided  above 
that  which  may  have  been  calcalated  as 
adequate  to  the  quantity  of  projectiles 
required.  Besides  these,  a  large  pro- 
portion of  gyns,  handspikes,  skidding. 
tackles,  &c.  are  provided.  A  train  of 
the  above  nature  would  be  also  supple- 
mented by  mortars. 

The   number  of  men  required  for  a 

siege   equipment   is  computed   to  be  as 

follows.    Allowing  10  men  per  gun,  5  fur 

\\«l¥^«  m^xtOkr^and  3  for  smadl  mortar,  the 


8IE 


885 


8ia 


proportion  for  three  reliefs,  exclusive  of 
magazine  and  store  duties,  and  a  reserve 
to  replace  casualties,  would  be : — 

80  men  per  gun ; 

15    „    per  large  mortar ; 


99 


9   „    per  small  mortar. 

8iag6  Wagon — A  general  service  wagon 
fitted  with  movable  trays  for  shot  and 
shell. 

Sieve— A  netted  utensil  for  separating 
the  smaller  particles  of  substances  f^om 
the  grosser.  In  the  manufacture  of  gun- 
powder, sieves  are  indispensable  for 
separating  the  different  sizes  of  grain. 
They  are  made  of  wire  of  different 
dimensions,  and  are  known  by  the  number 
of  meshes  to  the  linear  inch. 

Sight,  Eye— The  power  the  eye  has  of 
distinguishing  objects  far  and  near.  In 
judging  distances,  good  eyesight  is  most 
necessary;  in  fact,  defect  in  a  soldier's 
vision  renders  him  unable  to  shoot,  and 
no  recruit  should  be  admitted  into  the 
service  if  the  power  of  his  eyesight  is  not 
adequate  to  meet  the  demand  made  upon 
it  consequent  on  the  increased  range  of 
small-arms  of  the  present  day,  the  length 
of  which  18  about  1000  yards.  This  maxi- 
mum range,  or  even  an  intermediate  one, 
requires  that  the  soldier  who  uses  such 
weapons  shall  have  a  clear  vision,  and 
shall  be  able  to  judge  correctly  the  dis- 
tance of  an  object,  the  size  of  a  man,  in 
any  position  up  to  that  extent  of  range. 

The  medical  officer  who  examines  the 
recruit  is  able  to  judge  of  his  fitness 
or  otherwise  for  the  service  as  regards 
his  eyesight,  and  is  responsible  that, 
before  the  recruit  is  admitted,  he  has 
undergone  the  examination  and  test  laid 
down  in  the  *  Manual  of  Instruction  on 
Defective  Vision,*  published  by  Surgeon- 
General  Longmore,  C.B. 

The  original  order  on  the  subject  of  the 
examination  stated  *^  that  men  should 
not  be  received  into  the  service  who  do 
not  see  well,  to  600  yards  at  least,  a 
black  centre  3  feet  in  diameter  on  a 
white  ground."  The  question  then  arose 
how  this  test  was  to  be  carried  out. 
Surgeon-General  Longmore  devised  a 
measure  by  means  of  test-dots  painted 
on  black  discs,  which,  when  held  at  a 
given  distance,  formed  retinal  images  of 
the  same  size  as  the  bull's-eye,  3  feet  in 
diameter,  at  600  yards  distance.  ^  The 


size  of  each  of  the  discs  or  test-dots  was 

1  inch  in  diameter,  and  the  distance  at 
which  it  was  to  be  held  was  10  feet.  This 
was  considered  a  convenient  distance,  as 
the  size  of  the  small  test-dot  was  found 
by  a  simple  calculation  of  proportion,  viz. 
as  600  yards  :  3  feet  : :  10  feet :  \  inch. 

The  visual  angle  of  the  dot  J  inch 
in  diameter  at  10  feet,  then,  being  the 
same  -  as  that  of  the  large  bull  s-eye 
3  feet  in  diameter  at  600  yards,  it  fol- 
lowed, other  conditions  being  alike,  that, 
if  the  recruit  could  distinguish  clearly 
the  small  bull's-eye  at  10  feet  distance; 
he  could  equally  see  the  3-foot  bull's- 
eye  at  600  yards.  The  bull's-eyes  were 
subsequently  changed  from  circular  to 
rectangular,*  and  the  bull's-eye  became 

2  feet  square,  which  the  recruit  was  to 
see  under  the  same  circumstances  as  he 
before  had  looked  at  the  round  3-foot 
centre ;  but  to  do  this,  the  test-dots  had 
to  be  held  at  a  distance  of  15  feet  from 
the  recruit. 

It  is  shown  in  the  *  Artillerist's  Manual ' 
that  good  eyesight  recognises  masses  of 
troops  at  1700  yards.  At  1300  yards, 
infantry  may  be  distinguished  from 
cavalry,  and  the  movements  of  troops 
may  be  seen,  but  the  horses  of  cavalry 
are  not  quite  distinct.  A  single  indi- 
vidual may  be  seen  at  1100  yards,  but 
his  head  does  not  appear  as  a  round  ball 
beyond  700  yards.  At  600  yards,  white 
cross-belts  may  be  seen.  At  500  yards, 
the  face  seems  a  light-coloured  spot ;  the 
uniform,  head,  body,  arms,  and  their 
movements,  can  be  made  out.  At  250 
yards,  buttons  may  be  seen,  and  officers 
distinguished  from  men.  Officers  with 
bright  scabbards  and  men  with  fixed 
bayonets  can  be  discovered,  on  a  clear 
day,  at  a  distance  of  1500  yards. 

Sight,  Line  of;  vide  Line  of  Sight. 

Sights — Small  pieces  of  metal,  fixed  or 
movable,  on  the  breech,  muzzle,  centre, 
or  trunnions  of  a  gun,  or  on  the  breech 
and  the  muzzle  of  a  rifie,  pistol,  &c.,  by 
means  of  which  a  gun  is  levelled  on  the 
object  to  be  struck. 

In  smooth-bore  guns,  quarter'Sights 
are  cut  on  the  upper  quarter  of  the 
base    ring,   and    numbered    up    to    3°, 


•  They  have    aeeAn  \seesa  OQ»xi%«\  \ai^  Xto 
drculdT.    (Tide  Add«D!^» 'I&QsfiKftXrs T>t>2^.^ 


sia 


886 


sia 


The  mode  of  elevating  the  gun  is  by 
bringing  the  division  on  the  base  ring 
expressing  the  required  degree  of  ele- 
vation and  the  notch  on  the  side  of  the 
muzzle  in  direct  line  with  the  object ;  the 
gun  will  then  have  the  proper  degree  of 
elevation.  To  lay  the  gun  point-blank, 
the  lowest  notch  on  the  base  ring  and 
that  on  the  side  of  the  muzzle  are 
brought  directly  in  line  with  the  object ; 
and  though  the  gun  may  have  been  laid 
point-blank  with  reference  to  the  object, 
it  may  have  several  degrees  of  elevation 
or  depression  with  regard  to  the  ground 
or  plane  of  the  horizon. 

Heavy  smooth-bore  ordnance  are  pro- 
vided with  Millar*s  sights,  which  con- 
sist of  a  graduated  tangent  scale  at  the 
breech,  and  a  dispart  sight  in  front  of  the 
second  reinforce.  A  wooden  tangent  scale 
is  also  used  for  elevation  over  the  clear' 
ance  angle. 

Heavy  B.L.R.  guns  (Armstrong)  are 
sighted  with  a  barrel-headed  and  a  truu' 
ntbn  sight  on  each  side  of  the  piece ;  the 
barrel-headed  sight  is  held  in  a  tangent 
ring  or  in  a  socket  according  to  the  nature 
of  the  gun,  the  slots  of  the  tangent  rin? 
inclining  to  the  left  at  an  angle  of  2°  16 . 

A  barrel-headed  sight  consists  of  a  bar, 
elevating-nut,  cross-head,  two  thumb- 
screws, and  leaf.  The  whole  is  made  of 
gun-metal,  except  the  bar,  which  in 
most  guns  is  made  of  steel.  The  bar  is 
graduated  on  one  side  in  degrees,  on  the 
other  in  yards.  The  degrees  are  divided 
into  6  parts  of  10'  each,  and  any 
number  of  minutes  up  to  10'  each  can 
be  given.  The  cross-head  is  horizontal, 
and  is  graduated  to  give  }^  of  deflection 
either  to  the  right  or  left,  and  this  ^°  is 
also  divided  into  three  parts  of  10'  each 
on  both  sides ;  at  each  end  of  the  slide  is 
a  graduated  nut  divided  into  minutes  up 
to  10',  and  these  nuts  are  connected  by  a 
screw  crossing  the  bar  at  right  angles. 
A  leaf  with  the  sight-notch  slides  along 
the  scale,  and  can  be  moved  either  right 
or  left  by  either  nut.  These  sights  will 
become  obsolete,  on  the  guns  to  which 
they  are  attached  being  no  longer  re- 
quired. 

The  trunnion-sight  is  of  two    kinds, 

viz.  drop-sight  and  screwed-in  sight.    Cer- 

taia  guns  have  the  former,  other  guns 

the  latter.     The  drop-sight  consists  of  «l 


gun-metal  socket,  collar,  and  pillar,  and 
a  steel  leaf.  The  socket  fits  into  the  gun, 
the  collar  locks  into  the  socket,  and  the 
pillar,  at  the  top  of  which  the  leaf  is 
screwed,  fits  into  the  collar.  The 
screwed-in  sight  is  made  of  steel,  and  has 
a  steel  leaf  dove-tailed  into  its  top  and 
screwed  into  a  hole  above  the  trunnion. 
The  leaf  is  hog-backed  in  shape,  and  its 
rear  surface  roughened  to  prevent  the 
reflection  of  the  light  interfering  with 
laying  the  gun. 

The  sights  attached  to  heavy  M.L.K. 
guns  are  very  similar  to  those  of  breech- 
loaders, with  this  difference,  that,  instead 
of  the  barrel-headed  sight,  they  have  a 
simple  cross-head  with  sliding-leaf  and 
clamping-screw  attached  to  the  icakfent 
sight  bar.  This  sliding-leaf  head  g^ves 
30'  deflection  right  or  left,  and  is  only 
for  use  when  one  wheel  is  higher  than 
another,  or  to  allow  for  wind  or  some  other 
inaccuracy.  They  have  also  a  tninni<m 
fore  (drop)  sight  on  each  side  of  the  gun, 
an  hexagonal  tangent  scale  graduated  to 
b°,  and  a  dispart  or  fore  (drop)  sight  on 
top  of  the  piece;  the  breech  tangoit 
sights  fit  into  sockets  let  into  the  side 
of  the  breech,  and  are  inclined  to  the 
left,  like  those  of  a  B.L.R.  gun,  but  ^t 
different  angles,  the  inclination  of  sight 
for  the  7-inch  gun  being  3°,  for  the 
8-inch  23',  for  the  9-inch  44',  and  fbr 
the  10-inch  1^  10'. 

The  64-pr.  and  80-pr.  converted  guns 
are  each  provided  with  a  breech  and 
trunnion  sight  on  each  side  of  the  gun, 
but  they  have  no  top  sights ;  a  wood  side 
scale  is  also  supplied. 

The  64-pr.  wedge-gun  (Armstrong) 
has  an  hexagonal  brass  sight  (tangent 
scale),  graduated  to  5^,  and  a  dispart 
or  fore  (drop)  sight ;  the  former  on  the 
top  of  the  breech,  the  latter  on  the  top 
of  the  trunnion-ring. 

The  40-pr.  and  25-pr.  are  side-sighted, 
having  two  tangent  sights  and  screw 
trunnion  sights  of  the  usual  pattern. 

The  ^field  guns  are  sighted  as  follows. 
The  16-pr.  is  side-sighted,  and  has  two 
tangent  sights  set  at  1^  50'  to  the  left, 
and  two  steel  trunnion  sights  screwed  in. 
The  tangent  sights  have  rectangular  steel 
bars  with  gun-metal  sliding-leaf  heads, 
and  are  graduated  with  degree^  yard, 
\  and  i\yiA  scales. 
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The  9-pr.  is  central-flighted.  Its  tan- 
gent scale  is  inclined  at  1°  30',  and  is 
graduated  to  6^  and  12^,  each  degree 
being  subdirided  into  20  divisions  of  3' 
each.  There  is  also  a  deflection  scale 
graduated  to  30'.  The  fore-sight  is  a 
small  hog-backed  sight,  screwed  into  a 
recess  in  the  dispart  patch. 

The  7-pr.  M.L.R.  gun  is  alsocentral- 
nghted.  The  tangent  scale  is  inclined  to 
8^  and  has  a  plain  head  and  no  deflection 
acale ;  it  is  graduated  up  to  12^. 

Small-arms    are    provided   with   two 
sights,  viz.  fore-sight  and  back-sight   The  i 
latter  consists  of  a   flap  and   a  slide, 
which  in  the  Martini-Henry  is  sighted  to 
1400  yards. 

Signal — Any  motion  given  by  a  sign. 
Signals  in  time  of  war  are  agreed  upon 
for  convepng  intelligence  to  the  difierent 
portions  of  an  army  previous  to  an  attack 
or  assault,  so  as  to  insure  the  movements 
allotted  to  each  corps  being  carried  on 
simultaneously.  These  signals  may  be 
given  in  various  ways,  as  by  the  dis- 
charge of  a  gun,  by  signal  rockets  (^q,  v.), 
&c 

Signal  Lights,  vide  Light. 

Signal  BooketB,  vide  Rocket. 

Signalling,  vide  Telegraphy. 

Signs,  Ckinventional  —  Symbols  used 
in  topography  to  denote  certain  features 
of  the  ground  which  could  not  be  other- 
wise shown.  Thus,  in  the  English  survey 
maps,  bridges  are  represented  by  two 
pai^el  lines  w|th  their  ends  bent  out- 
wards, churches  are  marked  with  a  cross, 
railroads  by  thick  parallel  lines  connected 
by  thin  cross  lines. 

SUenoe,  To — ^In  an  action,  '*  to  silence 
the  fire  "  of  the  enemy*s  guns  is  to  dis- 
able his  artillery  in  such  a  way  that  he 
is  unable  to  reply. 

Silk  Cloth — ^A  material  now  used  for 
cartridges  of  rifled  guns  in  lieu  of 
serge.  *^ 

ffiU,  vide  Embrasure. 

Simnltaneous  Loading,  vide  Loading, 
Simultaneous. 

Sine — In  geometry,  a  right  line  drawn 
from  one  end  of  an  arc  perpendicular 
to  the  radius  passing  through  the  other 
end.  The  sine  of  a  quadrant  90^  is  equal 
to  the  radius. 

Single  Lever  Bridge,  and  Single  Trass 
Bridge,  vide  Spar  Bridge. 


Sinnet — ^A  kind  of  knittle  or  line  used 
as  a  seizing. 

Sissoo  {Dalbergia  Sissoo) — ^A  wood  used 
in  India  in  the  construction  of  ordnance 
carriages  and  other  work.  As  described 
by  Conductor  Skinner,  the  wood  is  close- 
grained,  hard,  and  flexible,  of  a  dark 
purple  colour  fading  to  brown.  A  cubic 
foot  of  unseasoned  wood  weighs  from  60 
to  65  lbs. 

Skeleton — ^The  framework  of  anything. 
In  a  military  sense,  the  term  is  applied 
to  the  diminished  state  of  a  regiment  from 
casualties  in  the  field  or  from  sickness. 

The  term  is  also  applied,  in  conjunc- 
tion with  the  word  drill,  to  ^keletofi  drilly 
which  is  a  method  of  instructing  officers 
and  non-commissioned  officers  in  drill, 
when  a  sufficient  number  of  men  cannot 
be  collected  to  form  a  battalion  in  single 
rank.  As  explained  in  the  *  Field  Exer- 
cises and  Evolutions  of  the  Infantry,'  a 
skeleton  battalion  is  formed  of  companies 
composed  of  two,  four,  or  eight  men 
each,  representing,  if  there  are  two,  the 
flanks  of  the  company  ;  if  there  are  four, 
the  flanks  of  half-companies;  if  there 
are  eight,  the  flanks  of  sections.  The  in- 
tervals between  the  flanks  are  preserved 
by  means  of  a  piece  of  rope  held  at  the 
ends  to  its  full  extent.  By  this  means 
any  set  or  number  of  manoeuvres  may 
be  performed. 

Skids — Slabs  of  wood  or  iron  of  vari- 
ous dimensions  placed  under  guns  and 
stores  to  keep  them  off  the  ground ;  they 
are  also  placed  under  guns  on  being 
moved;  and  under  such  circumstances, 
when  not  moved  by  parbuckling,  the 
skids  should  be  watered. 

Skin,  Lamb — ^The  skin  of  a  lamb ;  it 
is  used  in  a  standing  battery  to  put 
over  the  muzzle  of  a  mortar  or  howitzer 
to  prevent  the  fuze  being  ignited  from 
sparks  falling  into  the  bore,  also  for 
wiping  the  bottoms  of  shells  to  free 
them  from  all  sand  and  dirt  that  may 
have  clung  to  them  before  loading. 

Lamb  skins  are  also  used  for  mounted 
corps,  and  are  placed  over  the  shabraque, 
and  also  as  a  covering  for  the  valise. 

Skins,  vide  Leather. 

Skirmisliers — Soldiers  acting  in  a  loose 
and  dispersed  order  in  front  of  a  battalion 
or  body  of  troo]^\  \^«^  ioroi  >i^^  %a:8X 
line  of  battle. 


SLA 


388 


SU 


The  employment  of  skirmishers  dates 
from  the  wars  of  the  French  Revolution, 
when  France,  assailed  on  all  sides,  supplied 
great  numbers  of  conscripts,  who,  from 
want  of  instruction  and  practice  in 
discipline,  were  thrown  out  to  fight  in  a 
loose  order,  where  coherence  and  precision 
were  not  so  much  wanted  as  intelligence 
and  courage.  (  Vide  Light  Infantry.) 

Since  then,  skirmishing  has  become 
one  of  the  formations  of  the  line  of  battle, 
used  in  all  modern  wars,  but  it  has  lost 
the  demonstrative  character  it  formerly 
possessed,  when  it  was  simply  utilised  to 
engage  and  sustain  the  action,  to  clear  up 
the  situation,  and  to  consume  the  strength 
of  the  enemy.  The  great  power  of  rifled 
weapons  has  rendered  skirmishing  more 
decisive,  or,  at  least,  has  made  skir- 
mishers the  most  important  actors  in 
a  battle;  it  is  upon  skirmishers  that 
now  devolves  the  task  of  bringing  on  the 
satisfactory  issues  of  a  battle. 

The  ezpei*ience  of  the  war  of  1870-71 
has  shown  that  it  is  not  sufficient  for  troops 
fighting  on  the  first  line  to  deploy  one- 
third  alone  of  their  effective  numbers, 
keeping  the  remaining  part  as  a  reserve. 
On  isolated  occasions  during  this  war, 
the  tenacious  employment  on  the  part  of 
the  Germans  of  the  close-order  system,  as 
well  as  a  too  extensive  dispersion  of  their 
first  line,  proved  disastrous,  and  made 
them  adopt  a  formation  which  has  been 
generally  introduced  into  other  armies.  It 
was  found  necessary  to  deploy  long  lines 
of  skirmishers,  "  clouds  of  skirmishers," 
amounting  to  many  thousands  of  men,  to 
lead  them  on  to  the  decisive  point,  to 
make  them  strike  at  the  enemy's  weakest 
position,  and  to  penetrate  therein  by  a 
vigorous  attack. 

Skirmishers,  to  perform  their  .work 
satisfactorily,  must  act  together  and  with 
vigour,  either  to  break  the  enemy's  lines 
or  to  repulse,  according  to  circumstances, 
the  counter  attacks  of  the  enemy ;  they 
must  be  maintained  in  a  regular  order, 
"  order  in  disorder,"  as  a  foreign  writer 
expresses  it,  and  be  regularly  reinforced 
by  the  supports,  which,  being  placed  at  a 


certain  distance  behind  them,  are  always 
ready  to  advance  and  feed  the  i\rst  \me 

when  the  time  comes.  .  -      -         's.. 

To   prepare  for  the  final    charge,  by  \ tYve  \)wc  \&  \.>\tw6^  qj^xXa  \.Tttfc.    Twss* 
crushing  the  enemy  with  their  fire,  is  l\ie  \  we   V.^o    ^Xx^'i*  x»  >iJwi  t«.v,  \jrx  ^v 


first  aim  of  skirmishers ;  to  support  them 
when  weakened,  to  push  their  line  by 
successive  bounds  till  they  reach  the 
enemy's  positions,  is  the  duty  of  the 
supports.  The  reserve  follows  in  rear, 
becoming  in  its  turn  supports,  according 
to  circumstances,  ultimately  joining  the 
skirmishers  in  the  last  attack,  assisting  in 
penetrating  the  enemy's  position,  strUdng 
the  final  blow,  and  in  pursuing  the  enemy 
with  its  fire. 

Slat  Bar — The  bar  of  a  siege  howitzer 
limber  between  the  splinter  bar  and 
bolster,  and  connecting  the  futchels. 

Sledge  Hammer,  v&  Hammer. 

Sleepers — ^Form  part  of  a  gun  plat- 
form on  which  the  flooring  of  the  plat- 
form is  laid,  and  to  which  it  is  fastened 
either  by  screws,  spikes,  or  rack-lash- 
ings. Sleepers  must  be  well  embedded 
in  cuts  or  trenches,  and  firmly  fixed  or 
pinned  into  the  earth,  then  covered  with 
planks,  and  finally  completed  with 
ribands  and  rack-lashings  (^.  o.)  on  each 
side. 

Sleigh — ^A  particular  pattern  of  car- 
riage used  for  the  transport  of  artil- 
liery  in  countries  where  much  snow 
falls,  such  as  in  Canada.  The  carriages 
of  the  country  are  termed  "  sleds,"  and 
when  artillery  was  sent  to  Canada  in 
1862,  the  sleds  were  ibund  very  useful 
and  better  adapted  than  our  sleighs. 
The  term  sleigh  is  also  given  to  the  car- 
riage on  which  heavy  guns  are  moved  in 
store.  The  mode  of  moving  this  nature 
of  carriage  is  by  means  of  rollers  placed 
underneath  the  sleigh  and  worked  by 
hand-spikes. 

Slew,  To^To  slew  a  gun  or  mortar, 
strictly  speaking,  is  to  turn  it  on  its  axis 
without  moving  it  from  the  spot  on 
which  it  rests.  This  is  called  ''  slewing 
the  trunnions."  If  the  piece  to  be  slewed 
rests  on  skids,  a  hand-spike  is  placed 
close  to  it  on  each  skid,  bevel  up,  and  on 
that  side  of  it  towards  which  it  is  to  be 
turned.  This  is  then  called  "  scotching," 
or  "  chocking." 

Slide -rest  —  An   appendage    to   the 

turning-lathe,  so  contrived  as  to  hold  a 

tool  firmly  to  the  work,  and  while  cut- 

\.\Ti^  «^  shaving  from   the    bar    in    the 

\a\\ve,  \\ve  \.qq\  \^  ^\\  ^«^V]  along  and 
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separate  or  combined  motions  of  which 
the  tool  can  be  made  to  act  along  or 
aoross  the  work  with  great  accuracy; 
the  attendance  of  a  workman  may  even 
be  dispensed  with,  by  attaching  a  btar 
to  the  wheel,  and  an  iron  jin/er  to  the 
end  of  the  work  in  the  lathe :  as  the 
work  rerolTes,  the  finger  will  bear  down 
one  of  the  points  of  the  star,  the  effect 
of  which  is  the  same  as  turning  the 
screw  handle,  by  which  the  tool  is  moved 
along  the  surface  of  the  work. 

Slide-Talve^A  form  of  valve  in 
which  the  opening  and  closing  of  the 
orifice  is  regulated  by  a  sliding-plate. 
Its  most  common  application  is  to  the 
steam*engine,  to  govern  the  admittance 
of  steam  to  and  from  the  cylinder,  its 
movements  being  controlled  by  a  moving 
part  of  the  engine  called  the  eccentric. 

SUng — A  weapon  used  in  the  earliest 
ages,  it  consisted  of  a  piece  of  leather 
with  a  round  hole  in  the  middle  and  two 
cords  or  strings,  a  round  pebble  being 
hung  in  the  leather  by  the  cords;  the 
strings  were  held  firmly  in  the  right 
hand  and  swung  rapidly  round.  The 
velocity  communicated  to  the  pebble  was 
Very  great,  and  the  range  and  force  im- 
parted much  greater  than  could  be  given 
to  it  by  the  hand  unaided.  This  weapon 
was  in  very  general  use  before  the  intro- 
duction of  fire-arms,  it  was  used  by  the 
Saxons  at  the  battle  of  Hastings. 

The  name  sling  is  also  given  to  a  rope 
or  band  by  which  anything  is  suspended. 
In  the  artillery  service  it  is  very  com- 
monly used  for  hoisting  guns,  &c. 

Sliiig  CSart — ^A  special  kind  of  cart  for 
moving  heavy  guns,  not  exceeding  65 
cwt.,  and  for  8-  and  10-inch  mortars,  on 
hard  and  lev^el  roads.  It  weighs  15  cwt., 
and  is  a  two-wheeled  carriage,  having 
wheels  7  feet  in  diameter.  The  gun  is 
slung  below  the  cart. 

Slingi  OuxL — ^A  sling  for  lifting  a  gun 
off  its  carriage  or  oft'  the  ground  when 
placed  under  a  gyn  or  other  lifting 
machine.  It  is  formed  by  splicing  the 
ends  of  a  length  of  white  rope  together, 
the  dimensions  of  the  rope  varying  with 
the  weight  to  be  lifted.  For  very  heavy 
guns,  chain  slings  are  used. 

Guns  should   invariably  be  slung  as 

«Aor^  as  possible.     This   becomes    abso- 

lutely  necessary  when  heavy  guns  are  to 


be  raised,  otherwise  the  tackle  will  be 
**  chock-a-block  "  before  the  gun  is  suffi- 
ciently high  to  admit  of  the  trunnions 
clearing  the  carriage. 

Sling)  Shot — A  sling  for  carrying 
heavy  shot  or  shell.  It  is  made  of  can- 
vas or  gunny  cloth. 

Slixig  Wagon — A  wagon  made  ot 
wood  or  iron.  It  is  employed  in  moving 
heavy  ordnance,  standing  carriages,  and 
traversing  platforms,  to  longer  distances 
than  a  sling  cart  is  capable  of  doing. 
There  are  several  sling  wagons  in  the  ser- 
vice, capable  of  carrying  from  6  up  to  '2'.^ 
tons  and  even  greater  weights.  Each 
is  fitted  with  a  windlass.  Lieutenant- 
Colonel  Owen,  in  his  *  Modern  Artillery.' 
thus  describes  the  sling  wagon  made 
of  wood:  —  "The  ordinary  sling  wagon 
consists  of  a  wooden  frame  and  perch, 
the  eye  of  which  hooks  into  a  straight 
pintail  on  the  limber,  thus  forming 
a  four-wheel  carriage ;  It  has  a  wind' 
lass  over  the  axle-tree,  worked  by  levers, 
for  raiding  the  gun  or  mortar,  the  trun- 
nions of  which  are  supported  by  iron 
thimbles  and  a  sling  of  6-inch  rope.  The 
wheels  are  7  feet  in  diameter,  and  the 
gun  is  slung  below  the  wagon  with  its 
muzzle  to  the  rear,  the  breech  being 
lashed  up  to  the  perch  ;  besides  the  gun. 
its  carriage  is  also  carried  over  the 
perch." 

The  iron  sling  wagon  is  of  the  same 
general  form  as  the  wood  wagon  in  the 
body  and  limber. 

Slips — Wrought-iron  cylindrical  cases 
about  4^  feet  long  by  2  feet  5  inches  in 
diameter,  in  which  wood  for  gunpowder 
purposes  is  distilled ;  the  cases  are  fitted 
with  lids,  and  are  made  to  fit  into  iron 
retorts,  which  are  imbedded  in  masonry 
in  such    a  manner   that  the  heated  air 
from  the  furnace   shall  circulate  freely 
round  them,  and  thus  convey  an  equable 
heat  to  all  parts  of  the  retort  through- 
out the  operation  of  charring.     In  each 
slip  there  are  two  holes,  which  correspond 
with    similar   holes   in   the   retort,   and 
through  which  the  gases  from  the  wood 
pass   off*  in   the   process   of  distilla.t\««k. 
The  charge    o£   dVv«\\   %\>«\^  V^^^^  ^^^i*^ 
used  in   ind\a)  £ot  a.  ^V^  ^«^«cAa  axv^^ 
the  size  of  tVve  woodi,     V^  oi  X^t^'s.  ^vta. 
the    slip    wiW   \ioU    \b^  \^^^.,  xa^v>v« 
70  lbs.,  and  smaW  s\xft  bQV«i** 
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Slopes  —  In  fortiHcatioD,  the  inclina- 
tion given  to  the  earth  in  the  formation 
of  the  ramparts  and  parapets,  such  as 
the  exterior  and  interior  slopes  (7.  ».),  and 
expressed  usually  by  fractions  in  which 
the  numerator  represents  the  height  and 
the  denominator  the  base  of  the  slope. 
Thus  a  slope  described  as  f  (or  verbally  as 
two  in  one)  is  one  in  which  the  vertical 
height  is  twice  the  base ;  whilst  that  ex- 
pressed by  J  (or  verbally  as  one  in  two) 
U,  on  the  contrary,  one  in  which  the 
base  is  double  the  vertical  height. 

Slopes  of  hills  or  mountains  are  ex- 
pressed in  topography  by  vertical  or 
horizontal  hachures.  Uphill  at  15°,  slopes 
are  accessible  for  guns,  but  at  that 
degree  their  fire  would  be  useless ;  at 
30°,  it  would  be  difficult  for  cavalry  to 
ascend,  and  at  10°  to  charge ;  at  20°, 
infantry  cannot  ascend  in  order,  but 
slopes  are  accessible  for  skirmishers  at 
45°,  at  60°  inaccessible  for  infantry. 
Downhill,  they  are  suitable  for  attack  or 
defence  for  infantry  at  10°,  artillery  4°, 
and  cavalry  not  more  than  5°. 

Slot — A  long  cut  or  narrow  opening, 
cut  in  metal  by  means  of  a  slotting 
machine.  The  application  of  the  slot 
may  be  seen  on  the  upper  surface  of 
the  Armstrong  gun  in  the  cut  made  for 
the  introduction  and  removal  of  the  vent 
piece ;  in  various  other  metal  work  slot- 
ting is  commonly  employed. 

Slotting  Maohine — As  described  in 
Brande  and  Cox*s  *  Dictionary,'  is  a 
machine  in  which  a  tool  moves  vertically, 
in  the  manner  of  a  mortising  chisel,  so 
as  to  cut  out  slots  or  mortises,  or  to  pare 
round  the  edge  of  any  object  requiring 
to  be  made  fair  and  smooth  on  the  edge. 
Slotting  machines  are  used  for  a  great 
variety  of  purposes. 

Slow  Time— A  pace  of  13  inches  and 
of  75  paces  a  minute,  which  is  taught  to 
recruits  and  marched  at  funerals.  The 
instruction  given  in  manual  and  firing 
exercises  is  performed  in  slow  time. 

Slow-match,  vide  Match. 

Sings — Cylindrical  or  cubical  pieces 
of  metal  fired  from  a  gun,  rifle,  &c. 
(  Vide  Cartridge,  Buck-shot.) 

Slnioe  (German,  Schleuse,  from  scMiessen, 

to  close)--A  flood-gate  for  regulating  the 

How  of  water.     It  is  made  either  of  wood 

or  iron,  usually  sliding  in  a  venkal  {tmqq 


fflnioe  Oate  —  In  fortification,  is  a 
strong  vertically  sliding  door,  placed  in  a 
batterdeau,  to  regulate  the  flowing  of 
the  water  in  the  ditch.  Sluice  gates  are 
used  besides  for  retaining  and  raising  the 
water  of  a  river  or  canal,  and,  when 
necessary,  to  give  it  vent. 

Small-ann  Ammnnition — ^The  ammu- 
nition used  in  the  various  small-arms  of 
the  service.  It  is  now  confined  to  the 
Martini-Henry  rifle,  Snider-Enfield,  long 
and  short,  Lancaster,  and  Westley- 
Richards  rifles.  (Vide  Appendix  F.) 
In  England,  small-arm  ammunition  is 
made  up  at  Woolwich ;  in  India,  at  the 
factories  in  Bengal  and  Bombay. 

Small-arms — Include  all  hand  weapons, 
whether  fire-arms  or  otherwise,  such  as 
muskets,  rifles,  carbines,  pistols,  swords, 
bayonets,  lances,  &c.,  a  description  of 
which  will  be  found  under  their  re- 
spective heads.  The  latest  introduction  is 
the  Martini-Henry  rifle,  with  which  the 
British  army  is  supplied.  (Vide  Ap- 
pendix F.) 

Small-arm  Cartridge,  vide  Cartridge, 
Small-arm. 

Small-arms  Factories,  Boyal— EsU- 
blishments  in  which  the  small-arms  of 
the  service  are  made,  viewed,  and  re- 
paired. The  English  government  has  a 
factory  at  Enfield,  where  the  arms 
issued  to  the  regular  and  auxiliary 
army  are  made,  the  factory  being 
able,  when  in  full  work,  to  turn  out, 
daily,  a  thousand  and  upwards  of  com- 
plete arms,  tested  and  ready  for  use ;  at 
Bii*mingham,  the  government  has  also 
a  large  establishment  for  viewing  the 
arras  supplied  by  contract,  and  at  Pbnlico 
there  is  an  establishment  for  repairing 
damaged  arms,  and  for  training  armourer 
sergeants  for  detached  service  with  re- 
giments. All  arms  are  made  on  the 
interchangeable  system,  so  that  the  parts 
of  any  one  rifle  will  fit  the  parts  of  any 
other  when  thrown  promiscnonsly  to- 
gether. 

Smart  Honey — ^A  sum  paid  hj  a  re- 
cruit to  free  himself  from  his  engage- 
ment. This  is  done  in  the  presence  of  a 
magistrate,  and  previous  to  attestation. 
The  amount  is  20s.,  which  indodes  the 
enlisting  shilling ;  the  enlisting  ser- 
.^eant  receives  one-half  (9s.  6d.X  the 
\  x«m»\xA«i  V&  ^x«A\\Aii  to  the  pnUic 
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When  a  recruit  is  illegally  or  irrega- 
larly  enliiited  or  attested,  he  is  discharged 
with  a  protecting  certificate,  and  the 
expenses  are  debited  against  the  officer 
who  signed  the  attestation. 

A  protecting  certificate  is  always  given 
to  a  discharged  recruit  to  prevent  his 
being  apprehended  as  a  deserter. 

A  recruit  cannot  legally  be  attested 
until  24^  hours  have  elapsed  from  re- 
ceipt of  the  enlisting  shilling ;  he  can 
claim  95^  hours'  grace  before  attestation. 
If  the  enlister  neglects  to  have  him 
attested  within  96  hours  after  enlist- 
ment, the  engagement  is  void  and  the 
recruit  free. 

Sundays,  Christmas  Day,  and  Oood 
Friday,  do  not  count  as  time  against  a 
recruit,  though  he  may,  if  he  wishes, 
allow  them  to  count ;  thus  a  recruit 
enlisted  on  Saturday  night  cannot  be 
attested  against  his  will  on  the  following 
Monday,  although,  if  willing,  he  may  be 
attested. 

Smelting — The  process  of  separating 
metals  from  the  earthy  and  other  matters 
with  which  they  are  combined  in  the 
state  of  ore. 

Smoike-lMdl — Consists  of  a  paper  shell 
having  one  vent  (the  thickness  of  the 
paper  depending  on  the  nature  of  the 
shell) ;  the  shell  is  filled  with  a  com- 
position which,  upon  igniting,  evolves 
a  large  volume  of  smoke.  It  is  thrown 
into  mines  or  other  coniined  situations, 
to  suffocate  the  enemy's  working  parties. 
It  has  also  been  used  as  a  signal  in  the 
Arctic  regions. 

Smoothmg  Plane— A  small  hand  plane 
wtthout  a  handle  or  toot.  It  is  used  for 
smoothing  the  surfaces  of  bodies. 

Snaffle— A  horse's  bit,  and  the  most 
common  bit  in  use. 

WmtlriTig — When  the  spiral  motion  of 
rotation  of  an  elongated  projectile  round 
its  original  direction  (caused  probably  by 
irregular  resistance  and  want  of  homo- 
geneity) becomes  of  exaggerated  extent, 
the  projectile  may  be  seen  to  describe  a 
sort  of  helix  round  its  primary  direction, 
and  the  accuracy  of  shooting  is  greatly 
influenced  by  the  part  of  the  helix  which 
may  first  happen  to  come  in  contact  with 
the  ground.  Projectiles  subject  to  this 
influence  are  technically  said^^o  snake. 
.  Snap-eap — ^A  small   \e&thBT  cylinder 


with  a  metal  top  of  the  size  of  the  hammer 
of  a  percussion  musket,  and  fitting  closely 
to  the  nipple.  It  is  used  to  preserve  the 
nipple  from  the  action  of  the  hammer. 
The  snap-cap  used  with  the  Martini- 
Henry  rifle  is  described  in  the  *  Change  of 
War  Materiel  *  as  follows  : — 

**  The  body  of  the  snap-cap  consists  of 
an  iron  tube  surrounded  by  one  of  brass, 
the  latter  being  made  somewhat  elastic. 
Longitudinal  slits  are  cut  to  allow  of 
sufficient  compression  to  insert  the  snap- 
cap  into  the  bore  of  the  rifle. 

**  The  base  is  made  similar  to  the  base  of 
a  breech-loading  rifle  cartridge,  but  has  a 
portion  of  the  sides  of  the  flange  cut  away 
to  allow  the  horns  of  the  extractor  to  pass, 
when  the  snap-cap  is  used  at  snapping 
drill. 

*^  The  interior  of  the  snap-cap  consists 
of  a  spiral  spring,  supporting  a  piece  of 
ebonite,  which  receives  the  blow  of  the 
striker.  The  spiral  spring  is  kept  in  its 
place  by  a  screw  at  the  head  of  the  snap- 
cap." 

Snaphaunoe  —  A  flintlock  originally 
attached  to  muskets.  It  is  said  to  have 
been  invented  in  Germany  about  the 
end  of  the  fourteenth  century,  and  was 
so  called  by  a  set  of  Dutch  marauders 
designated  "  Snaphans,"  or  poultry 
stealers,  who,  finding  the  light  of  the 
match  betrayed  them  in  their  marauding 
trips,  and  the  wheel-lock  too  expensive, 
used  a  lock  consisting  of  a  piece  of  steel, 
furrowed  like  the  wheel  of  a  wheel-lock, 
set  on  a  steel  post,  and  which  moved  on 
a  pivot,  and  a  cock  in  which  was  fixed  a 
flint  instead  of  a  piece  of  pyrites;  the 
priming  pan  was  provided  with  a  cover, 
which,  when  it  was  required  to  fire  the 
arm,  was  pushed  on  one  side,  and  the 
steel  bent  down  over  the  pan ;  on  the 
trigger  being  pressed,  the  cock  with  the 
flint  fell  on  the  steel,  and  forced  it  back 
from  the  pan,  evolving  at  the  same  time 
sparks  which  fired  the  priming.  The 
improvement  on  this  lock  gave  us  our 
flintlock,  which  has  now  become  an  arm 
of  the  past. 

Snatch  Blook  (Dutch,  snaaken^  to  seize 
hastily) — A  block  with  a  single  sheave ; 
it  has  an  opening  on  one  side,  to  allow  the 
rope  being  placed  in  or  out  of  thft  VAk^^ 
without  putUng  Wa  ^liA.  Va.  ^\«X..    W.  \* 
closed  by  mean^  o^  «k\iWk>L  wA  «\«^<i* 
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Snider  Bifle — Originally  the  £nfield 
rifle,  but  subsequently  converted  into  a 
breech-loader,  deriving  its  name  from  the 
inventor. 

The  length  of  this  rifle  (long),  bayonet 
)ncluded«is  5  feet  11^  inches,  and  it  weighs 
9  lbs.  14^  oz.  The  barrel  is  3  feet  3  inches 
long ;  the  bore  is  *577  inch  in  diameter, 
and  is  rifled  with  3  grooves,  each  forming 
a  regular  spiral  of  one  turn  in  6  feet  6 
inches. 

The  bullet  is  1*04  inch  long,  and  '575 
inch  in  diameter;  its  general  figure 
is  cylindrical,  but  round  in  front.  In 
its  base  a  conical-shaped  cavity  is  formed, 
closed  by  a  plug  made  of  baked  clay. 
In  the  head  there  is  another  cavity, 
cylindrical  in  form,  which  is  left  empty 
and  closed  over  with  lead,  and  which 
serves  both  to  readjust  the  position  of 
the  centre  of  gravity  and  to  pennit  the 
bullet  to  be  made  of  greater  length 
without  increase  of  weight.  The  dia- 
meter of  the  bullet  is  *002  inch  less  than 
that  of  the  bore  ;  but  as  the  first  shock 
of  explosion  is  received  by  the  clay  plug, 
the  latter  is  driven  into  the  conical  cavity 
in  the  base  of  the  bullet,  thus  causing 
the  lead  to  bulge  with  tolerab'e  unifor- 
mity, and  at  once  to  fill  the  grooves, 
which  incojisequenceof  their  spiral  twist 
impart  to  the  projectile  a  rotary  motion 
round  an  axis  coincident  with  the  line  of 
flight. 

The  weight  of  the  bullet,  with  its  clay 
plug,  is  480  grains,  the  charge  of  powder 
is  72  grains  (about  2^  drs.).  The  mode  of 
igniting  is  that  known  as  the  central-fire 
system,  there  being  a  cap  in  the  base  of 
the  cartridge  which  is  exploded  by  means 
of  a  piston  passing  through  the  breech 
lock.  The  rifle  is  sighted  up  to  950 
yards,  but  its  practice  is  good  at  a 
longer  range.  ( Vide  Appendix  P.)  The 
militia  and  volunteers,  and  many  of  the 
native  infantry  regiments  in  India,  are 
armed  with  the  Snider  rifle  (long) ;  the 
royal  marine  artillery  and  sergeants  of 
militia  and  volunteer  corps  are  provided 
with  a  shorter  rifle  of  similar  construc- 
tion to  the  foregoing.  Its  length,  with 
sword-bayonet,  is  5  feet  3J  inches ;  its 
weight  is  10  lbs.  8  oz. 

Rifled  carbines,  breech-loading,  on  the 
Snider  priaciplej  are  supplied  to  the 
cavalry  and  to  the  flrtill«ry,  the  ammu- 


nition being  the  same  as  for  the  Enfield 
rifle.  The  length  of  the  artillery  car- 
bine is  5  feet  4}  inches,  and  its  weight 
9  lbs.  3  oz.,  including  the  sword-bayonet, 
which  is  of  the  same  dimension  as  that 
supplied  with  the  short  rifle.  It  is 
sighted  up  to  600  yards. 

The  cost  of  altering  an  Enfield  to  a 
Snider  varies  from  158.  to  20s.  More 
than  a  million  have  been  converted,  and 
the  factories  can  turn  out  1100  rifles 
daily.     (  Vide  Appendix  F.) 

Snifting  Valve — As  described,  is  '*  the 
air  or  blow-valve  in  a  condensing  steam- 
engine.  It  receives  its  name  ^om  the 
peculiar  noise  made  when,  the  air  having 
all  bubbled  out  of  the  cylinder  (from  the 
steam  being  let  in),  the  steam  begins  to 
follow,  and,  instead  of  escaping  in  bubbles, 
is  instantly  condensed  by  the  water  with 
a  kind  of  decrepitation.'* 

Snow — Congealed  water,  which  falls 
from  the  atmosphere.  Snow  flakes  in 
their  fall  assume  various  forms  or  classes 
of  crystal,  chiefly  belonging  to  the  rhombo- 
hedral  system. 

The  density  of  snow,  with  which  we 
are  chiefly  interested,  having  reference  to 
the  penetration  of  projectiles  into  it,  is 
less  than  ordinary  ice.  Under  the  latter 
head  will  be  found  the  result  of  experi- 
ments on  the  penetration  of  projectiles 
into  snow  and  ice. 

Society,  International,  for  tke  ffiek 
and  Wonnded,  vide  Geneva,  Convention 
i  of. 

Socket — Any  hollow  pipe  which  re- 
ceives something  inserted  into  it,  snch 
as  the  socket  of  a  bayonet,  &c. 

Sockets  are  attached  to  rifled  ordnance 
for  holding  the  tangent  scale.  Eadi  socket 
contains  a  slot  for  the  tangent  scale,  to 
which  the  sight  is  attached,  and  which 
fits  into  the  side  of  the  breech,  and  is 
prevented  from  turning  by  a  projection 
which  dovetails  into  the  metal  of  the  gun. 
The  sight  is  provided  with  separate  move- 
able clamps.  The  slots  in  B.L.R.  guns 
are  inclined  to  the  left,  at  an  angle  of 
2°  16'.  In  M.L.R.  guns,  similar  arrange- 
ments are  made ;  but  the  breech  tangent 
sights  are  inclined  at  difierent  angles. 

The  portfire  socket  consists  of  a  metal 
tube  or  receptacle  for  receiving  a  port- 
fire. It  is  so  made  that  one-half  of  the 
\  &ocV.«\.  ^«\\^  V^0&  QXL  «.  hini^  to  Teeeive 
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the  portfire,  and  is  closed  again  with  a 
rnni^ng  ring. 

8od  BATetment,  vide  Revetment. 

floda-wator  BotUM,  vide  Bottles,  Soda- 
water. 

Sodl — ^In  fortification,  pieces  of  turf 
with  which  works  are  faced. 

Sola — ^The  name  of  a  plant,  stated,  in  | 
Balfour's  '  Cyclopiedia',  to  be  common  in  | 
moist  places,  and,  in  the  rainy  season,  in 
many  parts  of  the  plains  of  India.  It 
belongs  to  the  genus  iEschynomene.  The 
plants  are  remarkable  for  their  light  and 
spongy  texture,  and  seem  indeed  to  be 
composed  almost  entirely  of  pith.  This 
light  substance  is  collected  in  the  dry 
season,  and  applied  to  a  variety  of  uses, 
particularly  in  the  manufacture  of  hats 
which  afford  a  good  protection  against  the 
sun.  This  nature  of  hat  is  commonly 
worn  by  soldiers,  in  India,  off  parade. 

Solderiiig — ^As  described  in  Weale's 
series,  ''is  the  process  ofuniting  the  edges 
or  sor&ces  of  similar  or  dissimilar  metals 
and  alloys  by  partial  fusion.  In  general, 
alloj^s  or  solders  of  various  and  greater 
degrees  of  fusibility  than  the  metals  to 
be  joined  are  placed  between  them,  and 
the  solder,  when  fused,  unites  the  three 
parts  into  a  solid  mass  ;  less  frequently 
the  surfaces  or  edges  are  simply  melted 
together  with  an  additional  portion  of  the 
same  metal." 

In  applying  solder,  instructions  state 
that  **•  it  is  of  importance  that  the  edges 
to  be  united  should  be  chemically  clean, 
and  as  in  this  state  they  have  a  strong 
affinity  for  oxygen,  they  are  protected 
from  the  air  by  means  of  some  flux.  The 
usual  fluxes  are  borax,  sal-ammoniac, 
chloride  of  zinc,  &c.  A  good  liquor  for 
tinning  or  soldering  can  be  prepared  from 
a  mixture  of  chloride  of  zinc  and  muriate 
of  ammonia,  as  follows.  Dissolve  3  oz. 
of  zinc  in  a  pint  of  muriatic  acid,  letting 
it  stand  in  a  warm  place  about  8  hours. 
Strain  the  solution  through  a  cotton  or 
linen  cloth,  add  a  tea-spoonful  of  pul- 
verised sal-ammoniac  to  a  pint  of  the 
solution,  and  let  it  boil  for  ten  minutes ; 
when  cool,  it  is  fit  for  use." 

Soldier  (Latin,  soldarius,  one  who 
serves  for  pay) — in  the  common  accep- 
tation of  the  term,  a  soldier  is  one  who 
enlists  to  serve  the  government  for 
certain  pay  and  privileges.    He  forms 


one  of  a  body  for  the  protection  of  the 
country  from  outward  invasion  and  for 
keeping  down  all  internal  dissensions ; 
in  short,  protecting  the  interests  of  the 
country  at  home  and  abroad. 

Soldiers'  Daughters'  Home,  Hamp- 
stead— An  institution  founded  March  8, 
1855,  for  the  maintenance  and  educa- 
tion, on  the  principles  of  the  Church  of 
England,  of  the  daughters  of  soldiers, 
whether  orphans  or  not.  Every  girl 
receives  a  supply  of  uniform  clothing  on 
admission,  and  an  outfit  of  the  value  of 
nearly  £8,  including  a  Bible  and  prayer- 
book,  when  placed  in  service.  Six  hundred 
and  sixty  girls  have  been  received  into 
the  asylum  since  its  foundation,  of  whom 
6  have  been  trained  as  schoolmistresses 
and  assistant  teachers,  and  261  have  been 
placed  in  service,  and  have  generally  done 
well ;  138  rewards  of  £2  and  £1  each 
have  been  distributed  among  the  girls  in 
service  for  2  years'  continuance  in  one 
place  with  certified  good  conduct.  There 
are  now  in  the  home,  where  accommodation 
can  be  found  for  200  girls,  170  girls,  of 
whom  21  are  supported  by  kind  friends 
and  by  regiments,  the  remainder  exclu- 
sively by  the  income  of  the  home. 

Soldiery  —  Soldiers  collectively.  A 
body  of  soldiers. 

Sole — ^A  veterinary  term.  That  por- 
tion of  a  horse's  foot  which,  together 
with  the  bars  and  frog,  comes  in  direct 
contact  with  the  ground. 

In  fortification,  the  term  sole  is  given 
to  the  foot  or  bottom  of  the  embrasure. 

Solid  Shot — Projectiles  made  of  solid 
iron  or  steel.  The  only  solid  shot  used  in 
the  service  for  rifled  guns  are  the  Palliser 
shot  of  the  following  calibres — 12J-inch, 
12-inch,  10-inch,  9-inch,  8-inch,  and 
7-inch,  and  they  are  only  intended  to  be 
used  against  iron-clad  vessels. 

Sollerets — In  ancient  armour,  the 
overlapping  plates  which  formed  the 
shoe  of  an  ai*med  knight. 

Solution  (Latin,  soluttOj  from  soloo,  I 
loose) — The  term  "solution,"  in  its 
widest  sense,  is  applied  to  the  perfect 
union  of  a  fluid  with  another  substance, 
no  matter  whether  gaseous,  liquid,  or 
solid.  But  we  call  solution  more  pro- 
perly  a6sorp^ion  if  the  dissolved.  voi!a&\asv"Cfe 
is  gaseous ;  if  liquid,  l\vft  \.^iTCk.  mv3B\!wr*  S& 
more  frequeutVy  madi^  \ia^  QiI.  T^^^^^v 
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cation  of  the  term  aolutiony  in  its  usual 
and  more  restricted  sense,  is  confined  to 
the  perfect  union  of  a  solid  substance  with 
a  fluid. 

Solvent — In  chemistry,  the  liquid  in 
which  a  solid  is  dissolved. 

Soondree  {Heriteria  minor) — A  wood 
used  in  India  for  the  poles  and  shafts  of 
carriages  and  the  spokes  of  wheels.  It  is 
thus  described  by  Conductor  Skinner : — 
"  The  wood  is  strong,  fibrous,  and  flexible, 
tolerably  close*  and  straight-grained,  not 
veiy  durable,  of  a  light  red  colour, 
turning  to  a  reddish  brown,  and  not  easily 
worked.  A  cubic  foot  of  unseasoned 
wood  weighs  75  to  80  lbs." 

Soorkey — Pounded  brick  dust ;  it  is 
used  in  India  for  building  purposes, 
and,  in  combination  with  lime,  to  make 
mortars,  stucco,  &c.  It  is  well  known 
to  the  Indian  engineer.  It  has  the 
property  of  making  lime  hydraulic, 
taking  the  place  of  the  European  pozzuo- 
iana  and  other  hydraulic  cements. 

Sortie — A  dash  made  by  the  besieged 
against  the  investing  army  to  annoy  the 
besiegers,  retard  their  operations,  destroy 
their  works,  and  break  through  the  in- 
vesting line. 

.  Sound — ^The  sensation  produced  on  the 
organ  of  hearing  by  the  vibrations  of  the 
air  or  any  other  elastic  medium,  the  equi- 
librium of  which  has  been  momentarily 
disturbed.  Sounds  are  propagated  to 
great  distances  and  with  remarkable  dis- 
tinctness over  a  surface  of  water  or  ice. 
it  is  stated  that  at  the  bombardment  of 
Holmia,  in  Sweden,  in  1658,  the  sound 
was  heard  180  miles  from  the  scene  of 
action ;  and  in  the  fight  between  Eng- 
land and  Holland,  in  1672,  the  report  of 
the  guns  was  heard  at  a  distance  of  200 
miles.  According  to  Russian  accounts, 
the  sound  of  the  bombardment  of  Sebas- 
topol  was  heard  at  a  distance  of  177 
miles. 

Sound,  Velocity  of — At  the  tempera- 
ture of  33%  the  mean  velocity  of  sound 
is  1100  feet  in  a  second.  It  is  increased 
or  diminished  \  foot  for  each  degree  of 
temperature  above  or  below  33°. 

Sowar  (Persian  =  a  rider,  pronounced 
auvcdr) — ^A  trooper  of  an  Indian  cavalry 
regiment. 

SpaiOB — Hoom  ;  the  interval   between 
troops  when  drawn  up  in  line  or  coVnmn. 


In  a  battle,  the  amount  of  frontage  which 
would  be  required  for  troops  to  act  in. 
The  *■  Soldier's  Pocket-book '  lajrs  down 
1000  yards  as  a  fair  calculation  for  every 
6000  or  8000  men  of  all  arms.  (Ftde 
Frontage.) 

Spahi  (Persian,  sepdh-i^  a  soldier)— A 
native  cavaliy  man  of  Algeria  in  the  pay 
of  the  French  government.  The  regimento 
of  spahiSy  of  which  there  are  three,  are 
partly  officered  by  French  officers.  A 
part  of  the  Turkish  cavalry  is  so  called. 
In  India,  the  native  infantry  regiments 
are  called  sepahis  or  sepoys. 

Spanner — A  screw  wrench,  used  for  the 
purpose  of  tightening  nuts  upon  screws. 

The  spanner  used  in  the  field  is 
^^  McMahon's  15."  It  has  a  fixed  and  a 
movable  claw  for  use  as  a  wrench.  The 
movable  claw  can  be  set  at  any  distance 
from  the  fixed  claw  by  means  of  a  thumb- 
screw. 

Spar — ^A  small  beam.  In  bridging, 
spars  are  used  for  the  building  of  Bght 
bridges,  called  spar  and  truss  bridges. 

Spar  Bridge— A  light  bridge  for  cross- 
ing broken  arches,  rivers  with  steep 
banks,  &c.,  in  which  it  is  not  practicable 
or  convenient  to  obtain  supports  for  the 
bridge  from  the  bottom  or  on  the  sur£u}e 
of  the  river.  Works  on  military  bridging 
give  the  following  as  the  best  known  for 
spanning  intervals  with  timber : — 

Single  lever  bridge. — Composed  of  two 
frames  locking  into  each  other,  and  not 
meeting  at  a  greater  angle  than  120°. 
This  nature  of  bridge  is  not  suitable  for  a 
greater  span  than  30  feet. 

Double  lever  bridge.  —  Suitable  for 
spans  of  40  feet;  it  consists  of  two 
frames  locking  into  a  connecting  frame 
or  two  or  more  longitudinal  pieces,  with 
cross  transoms.  The  opening  is  thus 
divided  into  three  spaces,  and  the  span 
of  the  road  bearera  is  about  14-  feet. 

Single  truss  bridge. — Can  be  naed  for 
spans  up  to  50  feet ;  it  consists  of  two 
frames  locking  into  each  other  in  the 
same  manner  as  the  single  lever  bridge, 
and  provides  three  points  of  supports, 
viz.  one  on  each  frame,  and  a  third  sus- 
pended by  the  ropes  from  the  head  of 
the  frames. 

•  Lever  truss  bridge. — Suitable  for  spaat 
of  about  50  feet ;  it  is  a  oombiBefriwi  of 
\  \.\i«  fi\ik^<6  «:&.^  \.t^aaa  brid^. 
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Span,  Fifhing,  vide  Fishing  Span. 

SpatnJUt — A  wooden  slice  or  instrument ; 
it  should  be  used  with  great  care  in  mix- 
ing inflammable  or  detonating  compounds. 

SpayixL  —  A  veterinary  term.  Any 
bony  growth  or  bony  enlargement  in  a 
horse,  seen  or  felt  in  the  inner  side  of 
the  hough. 

Spealdng  Trumpet — An  instrument 
which,  on  being  applied  to  the  mouth, 
carries  sound  to  a  considerable  distance. 
It  was  formerly  used  in  large  armies ; 
and  at  the  siege  of  Gibraltar,  General 
Elliott  (afterwards  Lord  HeathHeld) 
caused  the  words  of  command  to  be 
given  through  a  speaking  trumpet. 

8pear-^A  weapon  having  a  wooden 
shatl  mounted  with  a  sharp  steel  point. 
It  has  been  known  and  used  from  time 
immemorial,  first  as  a  hand  or  missile 
weapon,  and  subsequently  as  a  pike  or 
lance. 

In  the  early  Norman  period,  a.d.  1066- 
1087,  the  spear  was  a  well-known  mili- 
tary arm.  It  was  sometimes  ornamented, 
like  the  lance  of  the  present  day,  with  a 
small  flag  fixed  just  below  the  metal 
pMnt,  and  termed,  in  the  language  o{ 
that  day,  gonfanon  or  gonfalon  {q.  v.), 

flpeeiiio  Oravity,  vide  Gravity,  Specific. 

l^ent — A  projectile  is  said  to  be  spent 
when  it  reaches  an  object  without  suffi- 
cient force  to  pass  through  it,  or  other- 
wise to  wound  than  by  contusion. 

Spew,  To — In  gunnery,  to  run  at  the 
mouth ;  applied  to  a  gun  when,  from  too 
quick  firing,  it  bends  at  the  chase,  or  the 
muzzle  droops. 

l^lierieal  Case  Shot,  vide  Shell. 

Spike — ^An  instrument  in  the  form  of 
a  nail,  made  of  steel,  and  used  for  render- 
ing ordnance  either  temporary  or  per- 
manently unserviceable.  Spikes  form  a 
portion  of  the  stores  of  a  battery.  They 
are  of  two  kinds,  common  or  jagged  and 
spring  (?•  tJ.). 

Spike,  Marline,  vide  Marline  Spike. 

Spike,  To — ^To  choke  up  the  vent  of  a 
piece  of  ordnance,  so  as  to  render  it  use- 
Iras.  The  following  is  one  of  the  modes 
and  the  readiest  one,  though  not  the 
moat  permanent.  Take  the  common 
spike,  which  is  4  inches  long,  *27  inch  in 
diameter  at  the  head,  and  about  ■!  inch  at 
the  point,  drive  it  as  far  as  it  will  go 
into  the  vent,  and  afterwards  break  it  off 


close  to  the  gun.  The  next  is  the  spring 
or  temporary  spike,  which  is  *17  inch  in 
diameter,  and  has  a  flat  head,  to  prevent 
its  falling  through  the  vent  into  the 
bore,  and  also  a  spring  about  2  inches 
in  length,  which  extends  from  the  point 
towards  the  head.  In  passing  through 
the  vent,  the  spring  is  compressed,  but 
as  soou  as  it  is  clear  of  the  metal  it  ex- 
pands, and  cannot  be  withdrawn,  unless  it 
is  again  compressed  sufficiently  to  allow 
it  to  be  drawn  again  into  the  vent.  This 
however  may  be  done  by  pressing  the 
rammer  head  against  it,  provided  the 
spring  be  towards  the  muzzle,  which  is 
known  by  a  small  notch  cut  in  the  head 
of  the  spike,  to  point  out  its  direction. 
The  point  ^f  a  bayonet,  or  of  a  ramrod,  or 
a  common  nail,  will  make  a  very  good 
spike,  if  no  spike  is  at  hand.  When 
spikes  ai'e  not  available,  a  gun  may  be 
rendered  unserviceable  by  removing  the 
cap-squares,  elevating-screw,  and  any 
small  support  it  is  dependent  on;  or 
wrap  a  shot  in  a  piece  of  cloth—  a  neck- 
cloth or  stocking  will  answer — and  jam 
it  hard  home  with  a  rammer. 

Spindle — In  moulding,  this  term  is 
applied  to  the  rod  upon  which  the  core 
of  shells  is  formed.  Also  the  wooden 
spindle  upon  which  a  gun  mould  is  made. 
In  mechanics,  it  denotes  the  axis  of  a 
wheel  or  roller. 

Spiral  Bit,  vide  Bit,  Spiral. 

Spiral,  Inoreasing,  vide  Increasing 
Spiral. 

C^irale — In  geometry,  are  transcen- 
dental curves,  which  derive  their  name 
from  making  several  revolutions  round 
a  fixed  point,  and  receding  at  the  same 
time  continually  from  this  point.  There 
are  various  kinds  of  spirals,  named  ac- 
cording to  their  propei*ties  or  their  dis- 
coverers, and  known  as  the  spiral  of 
Archimedes,  hyperbolic  spiral,  togarith' 
mic  ^rcd,  parc^lic  spiral,  &c  In 
rifling  a  gun,  the  grooves  made  in  it  are 
termed  spiral  grooves. 

Spirit  Level,  vide  Level,  Spirit. 

Spirit,  Methylated,  vide  Methylated 
Spirit. 

Spirit  of  Turpentine  —  A  spirit  ob- 
tained by  distillation  from  certain  Coni- 
fersB  or   trees   of  the   fir  tribe,    W.  S& 
known  in  commerce  «a  turp%  o*^   l«r^. 
The  source  o£  commoiL  Ixwr^uMvafc  >s^  ^^ 
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PiniM  sylvestriSj  and  its  collection  is  an 
important  branch  of  business  in  America. 
It  is  used  in  the  ordnance  department 
for  mixing  with  paints. 

Spirits  of  Wine,  vide  Alcohol. 

Splay  —  In  fortification,  the  widening 
of  an  embrasure  towards  the  mouth. 

Splioei  To — To  join  the  two  ends  of  a 
rope  together  without  a  knot,  or  to  unite 
the  end  of  a  rope  to  any  part  thereof,  by 
interweaving  the  strands  in  a  regular 
manner.  The  instrument  used  for  the 
purpose  is  a  marline  spike.  There  are 
two  kinds  of  splice,  short  and  long,  for 
making  which  the  following  instructions 
are  given: — **To  make  a  short  splice, 
untwist  from  4  to  8  inches  of  each  of 
the  two  ends  of  the  rope,  an^  interlock 
the  strands  up  to  the  close  parts  of  the 
rope,  those  of  the  two  ends  alternating ; 
hold  in  the  left  hand  one  end  of  the 
rope  with  the  loose  strands  in  front,  and 
cross  each  strand  of  that  end  over  the 
strand  of  the  other  end  which  is  to  the 
left  hand  of  it ;  then  by  means  of  the 
marline  spike  pass  it  under  the  same 
strand  of  the  second  end,  and  draw 
firmly  on  the  strand  which  is  passed 
through.  Pursue  the  same  course  with 
the  strands  of  the  second  rope.  To  in- 
crease the  strength  of  the  splice,  pass 
each  strand  round  the  one  on  its  left  a 
second  time,  and  cut  off  the  loose  ends. 
The  short  splice  is  used  for  slings,  block 
straps,  or  when  the  rope  is  not  intended 
to  pass  through  blocks.  To  make  a  long 
splice  for  a  rope  which  is  to  pass 
through  a  pulley,  the  short  splice  being 
too  thick,  untwist  about  8  inches  of 
the  two  ends,  and  interlock  as  before, 
untwist  a  strand  of  one  end  from  the 
close  part  of  the  rope  and  replace  it 
by  the  strand  of  the  other  rope  which 
comes  to  hand ;  cross  the  end  of  the 
latter  strand  over  the  one  which  is  re- 
placed, and  pass  it  under  the  adjacent 
strands.  Substitute,  in  this  manner, 
every  other  strand  .of  the  other  rope,  and 
cut  off  the  loose  ends.  The  long  splice  is 
used  to  unite  two  ends  of  a  rope  which  is 
to  pass  through  a  block.'* 

Splint — In  veterinary  practice,  is  de- 
scribed  as  *^ti  bony  tumour  on  tVie  innex 


*'  Time  and  patience.'  Rest  will  do  more 
than  physic.  To  check  the  further  en- 
largement of  a  splint,  employ  the  follow- 
ing ointment : — 

OK. 

Iodide  of  lead  . .  . .   1 

Simple  ointment       . .  . .    8 

Apply  with  friction,  thrice  a  day," 

Splinter  Bar — ^The  wooden  bar  of  a 
limber  which  connects  the  futcheU  or 
framing  pieces  of  the  carriage  with  the 
axle-tree  bed  by  means  of  iron  stays  at 
the  ends.  The  traces  of  the  wheel 
hoi*ses  are  attached  to  the  splinter  bar. 

Splinter  Proof —  In  foi-tification,  a 
building  strong  enough  to  resist  the 
splinters  of  bursting  shells.  To  protect 
the  gunners  in  a  battery  from  the  splin- 
ters of  shells,  splinter  proof  traveraeSj  6 
feet  thick  at  the  bottom,  are  erected  across 
the  terre-plein,  so  that  the  effect  of  a 
shell  bursting  is  confined  to  the  space 
between  two  traverses. 

Splinters  —  Fragments  of  exploded 
shells,  wood,  &c. 

Splints — In  ancient  armour,  the  small 
overlapping  plates  for  the  defence  of  the 
bend  of  the  arm ;  they  constituted  part 
of  the  suit  called  almaine*rivet8,  which 
was  worn  for  the  defence  of  the  lower 
part  of  the  body. 

Spoke — ^A  portion  of  a  wheel,  the 
tenon  of  which  is  fitted  into  the  nave. 
In  gun  carriages,  each  wheel  has  twelve 
spokes,  on  the  extremity  of  which  the 
felloes  are  fastened,  and  which  form  one 
continued  circle. 

Spokeshave — A  small  iron  plane  some* 
thing  like  a  penknife,  set  in  the  middle  of 
a  frame,  which  can  be  used  with  both 
hands.  It  works  easily  in  the  direction 
of  the  grain,  and  is  used  for  shaping  and 
smoothing  small  rounded  surfaces.  This 
instrument  is  used  by  the  carriage-maker, 
cooper,  saddler,  and  other  artisans. 

Sponge— ^A  porous  marine  substance, 
adhering  to  rocks,  &c.  This  useful 
article  comes  from  the  shores  of  the  Ba- 
'hamas,  from  Greece,  Tunis,  Turkey,  and 
other  countries.  It  is  of  different  quali- 
ties and  texture,  and  is  in  very  general  use 
in  the  ainny,  especially  in  the  mounted 
\>T%.\iO[i«%^OT  cleaning  saddlery  and  harness. 


and  lower  part  of  the   knee-jomt  o£  a\     %^Ti!i|^  '^'wtoft^ — ^\i^«^a  \nade  of 
horse.      The     best    treatment    for   t\i\s\  woo4ot\waXV^T,w^\x«»^W<^!*KK!^^ 
malady  h  conveyed  in  the    o\d  maxim,\  ^wx^V^isi^  ^>^^  ^Vs^^'^^  '^^^  «M^  mA.^'^ 
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guns.  They  hold  water  for  washing 
the  guns,  watering  the  cattle,  and  other 
purposes  connected  with  the  cleanliness 
of  the  battery. 

Sponge  Cdoth  —  A  peculiar  kind  of 
cloth,  moist  with  oil;  it  is  used  to 
clean  the  screws  of  Armstrong  guns,  and 
is  made  of  cloth  so  woven  that  no  fibre 
comes  off  in  use  by  which  the  worms  of 
the  screws  could  be  clogged. 

SpongO)  Ghin — Consists  of  a  rammer- 
head,  staff,  a^d  sponge-head  block.  It  is 
used  for  cleaning  out  a  piece  of  ordnance 
after  it  has  been  discharged,  or  for  free- 
ing it  of  any  lighted  fragments  of  the 
cartridge.  Sponges  are  of  different  di- 
mensions and  forms,  according  to  the 
nature  of  ordnance  with  which  they  are 
used.  The  approved  pattern  head  is 
cylindrical,  except  for  the  11 -inch  M.L.R. 
gun  of  25  tons,  which  is  conical. 

Sponge  Head,  vide  Head,  Sponge. 

Sponge,  Washing — ^A  coarse  kind  of 
mop,  made  of  oakum,  jute,  or  old  rope, 
lashed  to  a  wooden  stave.  It  is  used  for 
cleaning  the  bores  of  ordnance. 

Spontaneous  Comlmstion — ^Taking  fire 
of  itself.  This  phenomenon  is  known  in 
the  mineral  and  organic  world.  Fre- 
quently cases  are  stated  of  coals  becom- 
ing ignited  of  their  own  accord.  This  is 
more  often  seen  on  board  ships  laden 
with  coal,  where,  from  the  heat  of  the 
hold,  and  the  moisture  from  water  which 
a  ship  takes  in  from  leakage,  or  other 
causes,  the  coal  becomes  heated  and 
moistened,  and  from  the  conjunction  of 
pyrites  in  the  coal,  in  which  the  proto- 
•nlphide  is  associated  with  the  bisulphide 
of  iron,  it  takes  fire. 

New-burnt  charcoal,  and  particularly 
new  ground  charcoal,  is  very  liable  to 
spontaneous  combustion.  Phosphorus  is 
another  mineral  subject  which,  in  its  dry 
state,  is  very  liable  to  burn  spontaneously. 
Articles  of  cotton  or  wool  saturated  with 
oil  (vegetable),  and  heaped  together,  are 
very  liable  to  burn  spontaneously,  oil 
having  always  an  affinity  for  oxygen,  and 
thus  causing  ignition.  Many  of  the  dis- 
asters that  occur  in  powder-houses,  when 
the  houses  have  been  closed  and  explosion 
has  taken  place,  may  possibly  have  oc- 
curred (rom  cotton-waste  containing  oil 
be/og  left  collected  in  a  corner  of  the 
ionse. 


Spontoon — ^A  long  pike  or  lance;  by 
some  writers,  a  wide-bladed  spear,  which 
came  into  use  in  the  reign  of  Henry  YII. 
It  is  stated  that  the  spontoon^  in  the 
shape  of  a  pike  or  lance,  was  carried  by 
officers  in  the  British  army  about  a  cen- 
tury ago. 

Spring  Spike  —  In  artillery,  a  spike 
with  a  spring  attached  to  it,  which  is 
used  for  rendering  a  gun  temporarily 
unserviceable.     (  V'tcfe  Spike,  To.) 

Spring,  To — ^An  expression  made  use 
of  in  firing  a  mine.  There  are  various 
methods  of  springing  a  mine,  either  by 
Orde's  mining  hose,  Bickford's  fuze,  &c. 

Spnn  Yam,  vide  Rope. 

Spar — An  instrument  made  of  brass 
or  steel,  having  a  rowel  with  sharp 
points,  and  worn  on  the  heel  of  the  boot 
of  a  horseman.  It  is  used  for  the  pur- 
pose of  quickening  the  pace  of  a  horse. 
All  cavalry,  horse  artillery,  and  stuff 
officers,  wear  spurs ;  for  the  two  former, 
they  are  made  of  steel,  for  the  latter,  of 
brass.  In  horsemanship,  it  is  not  desirable 
to  use  the  spur  more  than  can  be 
helped. 

In  the  days  of  chivalry  the  use  of  the 
spur  denoted  the  knight.  The  saying, 
"  to  win  his  spurs,"  was  for  a  young  man 
to  earn  knighthood  by  gallant  conduct, 
and  to  disgrace  a  knight  was  to  deprive 
him  of  his  spurs ;  and  when  one  had  had 
enough  of  him,  that  is  to  say,  he  had 
outstayed  I\is  welcome,  the  method  pur- 
sued was  to  place  a  pair  of  spurs  on  a 
dish  before  him. 

Anciently,  the  difference  between  the 
knight  and  esquire  was  that  the  knight 
wore  gilt  spurs  and  the  esquire  silver 
ones.  The  wearing  of  spurs  dates  back 
some  centuries. 

Spur  Wheel — In  machinery,  a  wheel 
which  has  the  cogs  or  teeth  on  the  edge 
or  periphery,  projecting  radially  from  the 
centre. 

Spy  (French,  espion) — ^A  pei*son  sent 
into  an  enemy's  camp  to  gain  infoi*ma> 
tion  as  to  the  intentions  of  the  enemy. 
The  work  committed  to  him  should  be 
carried  out  with  great  secrecy  and  with- 
out suspicion  •,  if  Tiot  ^ci\i^  «»q,  \v\s»  >S!l^ 
would  be  in  gveat  'jfeo^stt^^. 

Spies  may  be  dW\^ft^  VqX.o  ^.^^  «?^%»!e.«&\ 
—first,    those   w\io   ^beU?.^    ^^*«?t    cwj^ 
country  to  the  euem^  \  ^^coi^AVj,  ^»»& 
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who,  being  enemies,  are  sent  by  their  own 
party  to -obtain  surreptitiously  informa- 
tion about  the  opposing  army.  Not- 
withstanding this  difference^  that  the 
first  class  are  traitors,  and  the  second  are 
often  brave  men  who  dare  much  in  the 
service  of  their  country,  martial  law 
orders  in  both  cases  the  death  of  a  spy. 

Spies  are  very  necessary  to  an  army, 
before  and  after  hostilities  have  begun, 
as  by  making  a  proper  use  of  these  men, 
and  by  paying  them  well,  the  most  secret 
designs  of  an  enemy  may  be  obtained,  and 
the  position  his  army  is  to  take  and  hold 
at  the  time  may  be  discovered,  as  well  as 
his  strength,  &c.  (  Vide  Intelligence  De- 
partment.) 

Squad  (French,  escouade) — A  small  por- 
tion of  a  company  for  purposes  of  interior 
economy.  In  the  infantry  it  corresponds 
with  a  section.  Also  any  small  body  of 
soldiers  told  off  for  drill  or  any  particular 
duty. 

Squad  Bags — Canvas  bags  provided  for 
troops  (one  for  every  25  men),  for  the 
purpose  of  relieving  a  soldier  from  carry- 
ing a  complete  kit  on  the  line  of  march 
or  in  the  field.  In  India,  where  knap- 
sacks are  not  carried  by  the  soldier  on 
the  march,  a  small  squad  bag  is  issued 
to  each  soldier. 

Squadron  (French,  escadron) — One  of 
the  main  divisions  of  a  cavalry  regiment, 
consisting  of  two  troops.  It  is  the  unit 
of  cavalry  tactics.  A  regiment  in  Eng- 
land has  four  squadrons ;  in  India,  only 
three.  The  strength  of  a  squadron  varies 
with  that  of  the  component  troops,  but 
it  may  be  put  down  between  120  and  200 
sabres. 

Square — ^A  tactical  formation  of  troops, 
of  which  there  are  two  kinds,  the  solid 
square,  which  faces  outwards,  having  for 
its  object  to  resist  cavalry;  and  the 
hdhw  square,  in  which  the  men  face  in- 
wards, for  the  purpose  of  hearing  orders, 
&c.  read,  this  being  the  most  compact 
form  in  which  all  the  men  of  a  regiment 
can  hear  simultaneously. 

The  application  of  the  solid  sqtiare  to 
resist  cavalry  appears  to  have  been  intro- 
duced in  1798,  when  the  French  army  in 
Egypt,  being  weak  in  cavalry,  was  op- 
posed to  overwhelming  hordes  of  Mame- 
lakes.  At  the  battles  of  Chebreifs  and 
of  the  Pyramids,  Buonaparte  formed  Ms 


infantry  echeloned  in  squares  against  the 
Egyptian  horse. 

Since  the  introduction  of  arms  of  pre- 
cision, the  square  is  no  longer  consid^ed 
as  the  formation  absolutely  necessary 
against  attacks  of  cavalry;  considering 
the  annihilating  effect  of  rifle  fire,  the 
infantry  can  now  repulse,  in  every  for- 
mation, a  cavalry  attack.  The  square 
formation  has,  however,  been  maintained 
in  drill  regulations. 

The  name  square  is  given  in  carpentry 
to  a  steel  blade,  with  the  stock  at  right 
angles  to  it.  This  instrument  is  used  by 
carpenters  to  ascertain,  when  pieces  of 
wood  have  been  planed,  whether  the  sur- 
face and  sides  are  at  right  angles  to  each 
other. 

In  geometry,  a  squcare  is  a  four-sided 
rectilinear  figure,  of  which  all  the  angles 
are  right  angles,  and  all  the  sides  equaL 

Square  Soot  —  In  mathematics,  a 
number  considered  as  the  root  of  a  second 
power  or  square  number;  or  a  number 
which,  multiplied  by  itself,  produces  the 
given  number.  Thus  8  is  the  square  root 
of  64 ;  )  is  the  square  root  of  ^  and  *05 
the  square  root  of  *0025. 

Stables — Shelter  for  horses  or  other 
cattle.  In  the  inclement  climate  of  Eng- 
land, cavalry  horses  should  be  covered 
in;  only  during  service  would  they  be 
picketed  out  in  the  open  air.  In  India, 
stables  are  provided  in  all  cantonments, 
though  the  horses  often  stand  out  where 
no  stables  are  available,  as  they  would 
have  to  do  on  service. 

Staff — ^A  body  of  officers  appointed  to 
assist  a  general,  or  any  other  officer  in 
command,  in  carrying  out  his  multifarious 
duties,  and  to  form  a  link  between  him 
and  the  different  branches  of  the  army, 
thus  giving  coherence  to  all  its  parts. 

The  staff  constitutes  one  of  the  most 
important  parts  of  the  organisation  of 
modern  armies,  of  which  it  is  the  life  and 
soul.  A  general  placed  at  the  head  of 
any  considerable  body  of  troops  cannot 
at  any  time,  and  far  less  during  war, 
carry  out  the  minute  details  of  his  com- 
mand. Such  a  task  would  be  above  the 
physical  strength  of  any  man,  and  would 
oblige  that  officer  to  lose  sight  of  the 
ensemble  of  the  forcra  under  his  orders. 
To  help  him  to  carry  out  his  duties,  aids 
ax^lVi^Y^foTe  appointed  to  assist  him  with 
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their  advice  snd  knowledge  in  the  special 
branches  of  the  service  to  which  they 
belong ;  such  aids  are  called  staff  oflScers. 
Occasions  often  arise  in  which  the  com- 
mander of  an  army  can  only  see,  as  it 
were,  through  the  medium  of  their  eyes, 
at  a  moment  when  circumstances  require 
him  promptly  to  decide  upon  difficult 
and  critical  operations. 

The  duties  of  the  general  staff  in  time 
of  peace  are,  to  prepare  itself  and  the 
army  for  war ;  to  keep  up  with  the  times 
in  all  matters  connected  with  strategy, 
tactics,  and  organisation ;  to  prepare 
beforehand  outlines  of  all  campaigns 
likely  to  occur  in  the  future ;  to  receive 
and  digest  information  concerning  foreign 
armies;  and  to  take  care  that  its  own 
army  is  in  no  respect  behindhand  in 
efficiency.  One  of  the  most  important 
branches,  if  not  the  most  important,  of 
the  general  staff  is  the  intelligence  de- 
partment (q,  v.).  Officers  attached  to 
the  staff  of  generals  commanding  corps 
d*ann^f  divisions,  or  districts,  have  to 
apply  themselves  to  the  study  of  ques- 
tions on  mobilisation,  marches,  manceu- 
vres,  and  on  the  working  of  railways  and 
telegraphs. 

In  time  of  war,  the  duties  of  the  officers 
of  the  general  staff  are  necessarily  of  a  veiy 
laborious  and  active  nature.  They  have : — 

1.  .To  draw  up,  according  to  circum- 
stances, all  orders  relating  to  the  canton- 
ing of  troops,  outposts,  marches,  and 
battles.  To  give  instructions  to  ad- 
yanced  and  rear  guards,  and  to  make 
such  arrangements  as  are  required  for 
the  maintenance  of  order  in  the  camps,  as 
well  as  for  their  security. 

2.  To  communicate  in  good  time  all 
necessary  orders,  either  verbally  or  in 
writing ;  and  to  interpret  the  wishes  and 
even  give  expansion  to  the  intentions  of 
the  general  in  command. 

It  is  laid  down  that,  to  avoid  the 
possibility  of  being  misunderstood,  staff 
officers  are  direct^  to  deliver  all  verbal 
orders  entrusted  to  them  in  the  plainest 
and  most  concise  terms. 

8.  To  collect  and  prepare  all  docu- 
ments, maps,  &c.  concerning  the  theatre 
of  war,  as  well  as  all  information  as  to 
its  resources. 

.  4.  To  collect  and  digest  the  informa- 
tion  concerning  the  enemy  brought  in 


by  reconnbitring  parties,  spies,  &c,  and  to 
communicate  such  information  to  superior 
authority. 

5.  To  maintain  the  troops  in  such  con- 
dition that  they  may  always  be  ready  to 
fight,  and  to  be  acquainted  with  their 
wants  in  every  respect.  To  establish 
depots,  magazines,  hospitals,  as  well  as 
convoys  and  means  of  transport. 

6.  To  guide  the  head  of  each  column 
to  its  destined  position,  either  on  the 
field  of  action  or  on  the  ground  selected 
for  encampment. 

7.  To  keep  a  journal,  noting  therein 
all  that  is  done  during  the  day,  especially 
on  the  march,  battles,  engagements,  every 
change  of  position,  the  precise  time  at 
which  each  movement  is  carried  into 
execution  ;  in  fact,  every  incident  which 
is  calculated  to  be  of  the  slightest  interest 
in  its  results ;  taking  note  at  all  times 
of  the  strength  of  every  corps  and  of  all 
casualties. 

8.  To  fulfil  special  duties,  especially 
reconnaissances  (q.  v.),  in  which  the  stidSf 
of  an  army  takes  a  prominent  share. 

The  duties  of  staff  officers  require, 
therefore,  coolness,  tact,  quick  ability, 
and  reticence;  they  must  be  courteous 
in  their  communication  with  other 
officers  of  the  army,  and  above  all  must 
have  great  confidence  in  their  own  judg- 
ment based  upon  experience. 

The  staff  of  the  British  army  may  be 
classed  under  three  heads : — 

1.  General  officers  commanding  divi- 
sions, districts,  brigades,  &c. 

2.  General  staff,  including  the  depart- 
ments of  the  adjutant-general  and  quarter- 
master-general (q.  v.). 

3.  Personal  staff,  consisting  of  mili- 
tary secretaries,  assistant  military  secre- 
taries, and  aides-de-camp. 

1.  Appointments  to  commands  are 
made  from  the  list  of  superior  officers  of 
corresponding  rank :  those  of  brigades 
are  usually  given  to  colonels,  with  the 
rank  of  brigadier-general.  They  are 
assisted  in  their  duties,  and  their  orders 
are  conveyed  to  the  troops,  by  the  staff. 

2.  Officers  of  the  general  staff  are  se- 
lected from  the  regular  army,  and  must 
have  passed  through  the  Staff  College, 
except  in   cases  of  proved  «.\aV\\S»&  y^ 
the  field.     A  chiei  oi  l\ift  «,\.«S  Va-*^^"^ 
appointed  to  an  axia^  \ti  >i\v«  ^^^  «»^ 
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under  his  authority  are  the  adjutant- 
general  and  the  quartermaster-general. 

3.  Personal  siaff  officers  are  not  re- 
quired to  pass  through  the  Staff  College, 
but  have  to  undergo  a  qualifying  exami- 
nation. They  are  appointed  by  the  com- 
mander-in-chief on  the  recommendation 
of  the  general  officer,  holding  their  situ- 
ation during  his  pleasure.  No  pay  is 
allowed  for  such  appointments  unless 
authorised  by  the  general's  letter  of  ser- 
vice, or  specially  sanctioned  by  the  Secre- 
tary of  State  for  War.  £xtra  aides-de- 
camp may,  however,  if  absolutely  neces- 
sary, in  time  of  war  or  m  cases  of  emer- 
gency, be  appointed  by  a  general  officer 
in  command,  subject  to  approval  by  the 
War  Office  upon  the  recommendation  of 
the  commander-in-chief.  These  are  not 
entitled  to  staff  pay,  but  are  granted  the 
allowances  of  an  aide-de-camp. 

The  general  staff  of  the  British  army, 
appointed  to  relieve  the  commander-in- 
chief  at  the  Horse  Guards  of  the  im- 
mense amount  of  detail  work  belonging 
to  his  office,  is  composed  as  follows  : — 

1  adjutant-general. 

1  quartermaster-general. 

1  deputy  quartermaster-generaL 

3  deputy  adjutants-general. 

1  inspector  of  auxiliary  forces. 

2  deputy  inspectors  of  auxiliary  forces. 
1  inspector-general  of  recruiting. 

4  assistant    adjutants  -  general    and 

quartermasters-general. 

4  deputy  assistant   adjutants-general 

and  quartermasters-general. 
1  director  of  topographical  branch. 

5  assistants  of  topographical  and  intelli- 

gence branches,  with  rank  of  deputy 
assistant  quartermaster-general. 
1  private  secretary. 

1  military  secretary. 

2  assistant  military  secretaries  (one  for 

Indian  affairs). 

6  aides-de-camp. 

1  officer  attached  for  duty. 

In  time  of  war  the  staff  of  an  army 
differs  in  numbers  according  to  the 
amount  of  troops  in  the  field.  By  a 
recent  order  it  has  been  classed  as  fol- 
lows : — 

Army  Corps, 

1  general  commanding. 
4  aiJe«-de-camp. 


2  deputy  adjutants-general  and  quarter- 
masters-general. 

2  assistant  adjutants-general  and  quar- 
termasters-general. 

2  deputy  assistant  adjutants-general 
and  quartermasters-general. 

1  commandant  at  head-quarters. 

1  brigadier-general,  R.A. 

1  brigade-major,  R.A. 

1  aide-de-camp,  R.A. 

1  colonel  commanding,  R.E.- 

1  brigade-major,  R.E. 

1  aide-de-camp,  R.£. 

1  provost-marshal. 

1  commissary-general. 

1  principal  medical  officer. 

}  chief  staff  veterinary  surgeon. 

1  pnncipal  chaplain. 
12  staff  clerks. 

Division, 

1  lieutenant-general  commanding. 

2  aides-de-camp. 

2  assistant  adjutants-general  and  quar- 
termasters-general. 

1  deputy  assistant  adjutant^igeneral 
and  quartermaster-general. 

1  lieutenant-colonel,  R.A 

1  adjutant,  R.A. 

1  lieutenant-colonel,  R.E. 

1  adjutant,  R.E. 

1  assistant  commissary-general. 

1  principal  medical  officer. 

1  chaplain. 

6  staff  clerks. 

Cavalry  and  Infantry  Brigades, 

1  major-general  commanding. 
1  brigade-major. 
1  aide-de-camp. 
1  commissary. 
1  staff  clerk. 

The  word  staff  is  also  applied  to  cer- 
tain officers  attached  to  the  various 
civil  departments  (9.  0.)  and  regiments, 
to  carry  out  certain  duties  in  subordina- 
tion to  superior  authority.  Such  are  the 
medical  and  regimental  staffs. 

The  regimental  staff  is  formed  of  the 
adjutant,  the  instructor  of  musketry,  the 
quartermaster,  the  paymaster,  the  sur- 
geon, the  quartermaster  sergeant,  &c 

Staff  Oollege — In  the  British  vxny,  the 
school  of  instruction  for  officers  at  Sand- 
hurst who  wish  to  be  placed  on  the  staff 
^  of  \.\^«  «xm^^  QT  who   wish  to  improTt 
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themselves  in  the  knowledge  of  their 
profession.  It  was  founded  in  1858. 
(  Vide  Appendix  A.) 

Staff  Corpi — Formerly  an  organised 
regiment  of  officers,  many  of  whom  served 
under  the  Duke  of  Wellington  on  the  staff. 
After  the  close  of  the  Peninsular  War,  the 
corps  died  out.  The  staff  corps,  as  now 
known  under  that  name,  is  that  in  India, 
which  is  formed  into  three  corps,  one  in 
each  presidency,  and  which  was  raised 
after  the  mutiny  of  1857-58.  The  corps 
are  made  up  chiefly  of  officers  of  cavalry 
and  infantry  of  the  late  Indian  army,  and 
vacancies  are  filled  up  by  young  officers 
from  her  Majesty's  European  regiments. 

Staff  Ffty — Pay  given  to  officers  and  sol- 
diers in  the  government  service,  who  per- 
form duties  either  on  the  permanent  staff 
of  an  army  or  in  regimental  or  depart- 
mental employment.    (  Vide  Appendix  0.) 

Staff  Sergeants  —  Non-commissioned 
officers  employed  on  the  staff  of  a  regi- 
ment, district,  or  division.  The  following 
are  classed  under  the  above  head : — 

Master  gunner. 
-    Sergeant-major. 

Schoolmaster. 
■    Bandmaster. 

Quartermaster  sergeant. 

Sergeant  instructor  of  musketry. 

Sergeant    instructor    in   fencing  and 
gymnastics. 

Sergeant  assistant  instructor  of  gun- 
nery. 

Farrier-major. 

Drum,  trumpet,  pipe,  or  bugle-major. 

Paymuaster  sergeant. 

Orderly-room  sergeant. 

Armourer  sergeant. 

Hospital  sergeant. 

Saddler  sergeant. 

Collarmaker-major. 

Wheeler-major. 

The  above  staff  sergeants  are  entitled 
to  lodging,  fuel,  and  light  allowance 
when  there  is  no  barrack  accommodation. 
(  Vide  Addenda,  Allowance.) 

Staggers — ^A  complaint  with  which 
liorses  are  sometimes  attacked;  termed 
also  vertigo.   A  kind  of  giddiness. 

Stakes— -Small  pieces  of  wood,  either 
formed  by  hand  or  cut  from  the  small 
branches  of  abatis.  They  are  used  as 
an  obstacle  against  the  advance  of  an 
attacking  force,  being  sharp!/ pointed  and 


driven  into  the  ground  until  only  1  foot 
or  2  feet  project.  They  should  be  placed 
either  in  front  of  the  counterscarp  or  in 
the  ditch. 

Stampede — ^Terror  and  confusion  among 
flying  troops,  horses,  &c. 

Stand  of  Arms  —  A  *  single  rifle  or 
musket  with  bayonet  complete. 

Standi  To — ^To  refuse  to  give  way  or 
yield.  Thus,  to  stand  the  enemy*8  fire 
means  to  remain  with  fiimness,  in  an 
oi*derly  array,  without  giving  way  to 
the  withering  fire  of  the  enemy.  To  stand 
under  arms  means  to  be  ready  for  action. 

Standard — A  flag  or  banner.  Standards 
are  carried  by  heavy  cavalry  regiments 
only.  The  royal  standard,  or  colour,  in 
the  guards  is  never  to  be  carried  by  any 
guard  but  that  which  attends  on  the 
person  of  the  sovereign.  In  certain  forts 
or  garrisons,  the  royal  standard  is  hoisted 
on  royal  anniversaries  and  state  occasions. 

Standing  Camps,  vide  Encampment. 

Standing  End— The  fixed  end  of  the 
fall  of  a  tackle. 

Staple — A  loop  of  iron  which  passes 
through  the  opening  in  the  hasp,  and  to 
which  the  padlock  is  attached. 

Star — In  military  life,  a  star  is  an 
order  (jq,  v.),  or  decoration,  also  a  mark  of 
rank,  worn  by  officei's  on  the  collar  of  the 
regimental  coat,  sometimes  alone,  and 
sometimes  in  conjunction  with  the  badge 
of  the  crown,  according  to  the  rank  of 
the  officer. 

In  astronomy,  the  general  name  for 
all  the  heavenly  bodies.  Stars  are  dis- 
tinguished as  fixed  and  uoandering ;  the 
former  are  those  which  have  usually  been 
observed  to  keep  the  same  distance  with 
regard  to  each  other,  the  latter  to  change 
their  places  and  distances,  and  are  dis- 
tinguished by  their  particular  names  of 
planets,  comets,  sateUites,  &c. 

Star  Forts  —  Fieldworks  proposed  to 
remedy  the  defects  of  redoubts  which 
have  the  ground  before  their  angles  un- 
defended by  a  flanking  fire.  By  this 
tracing  a  cross  fire  is  brought  upon  the 
ground  before  the  angles,  but,  in  conse- 
quence of  the  great  exterior  slopes  neces- 
sarily given  to  field  profiles,  the  lengths 
of  the  faces  are  greatly  diminished, 
affording  but  a  feeble  quantity  of  fir^ 
from  each;  and  ior  .iV^ai  ^\\,«i!ti^%^  *Otv^ 
flanking    defence    8i.xiio\]LU\&   \.q  w.^'Oviwi^. 
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Baron  Jomini  says  that  ^^star  forts  are 
the  very  worst  description  of  fortifica- 
tion. They  cannot  have  flanks,  and  the 
re-entering  angles  take  so  much  room 
from  the  interior  space  that  there  is  no 
room  for  troops  or  artilleiy." 

Star  Gkiuge,  vide  Gauge,  Star. 

Star  of  India — An  order  instituted 
by  her  Majesty  Queen  Victoria,  in  1861, 
for  the  purpose  of  rewarding  officers, 
civil  or  military,  native  princes,  and 
others  who  have  rendered  important  ser- 
vice to  the  crown  in  India.  There  are 
three  classes  of  the  order:  knights 
grand  cross,  knights  commanders,  and 
companions.  The  insignia  consist  of  the 
collar,  composed  of  the  heraldic  rose  of 
England,  two  palm  branches,  in  saltire, 
tied  with  a  riband,  and  the  lotus  flower, 
alternately  connected  together  by  a  double 
gold  Ofhain.  In  the  centre  is  the  impe- 
rial crown,  from  which  is  depended  the 
badge,  consisting  of  a  mullet  set  with 
brilliants,  over  an  oval  medallion  con- 
taining an  onyx  cameo  bust  of  the  Queen, 
surrounded  by  the  motto  of  the  order, 
"  Heaven's  light  our  guide." 

Star  Shell,  vide  Shell. 

Staring  Goat — Applied  to  the  skin  or 
coat  of  a  horse  the  hairs  of  which  stand 
erect.  This  appearance  is  produced 
cither  from  bad  care  of  the  animal  or 
happens  at  the  change  of  the  season 
when  winter  sets  in. 

Stars — In  pyrotechny,  the  decorations 
of  rockets  which  are  observed  when  the 
head  of  the  rocket  explodes.  (  Vide  Fire- 
works.) 

Stados  —  In  mechanics,  the  science 
which  considers  the  weight  of  bodies, 
or  the  motion  of  bodies  arising  from 
gravity. 

Station,  ICilitary — ^A  locality  chosen 
for  the  garrisoning  of  troops. 

Status  qno  (Latin = the  state  in  which) 
— The  position  of  two  or  more  belligerents 
towards  each  other,  after  having  entered 
into  a  treaty  by  which  they  remain  as  they 
were  before  hostilities  broke  out  with 
regard  to  their  territories,  fortresses,  &c. 

Staves — Long  narrow  pieces  of  wood, 
which,  when  braced  together,  form  the 
sides  of  cat^ks  or  powder  barrels.  In 
England,  powder  barrels  are  usually  made 
o/  American  oak  ;  in  India,  of  teak. 
Stay-ironB^ln  artillery  carriages,  Wa 


iron  rods  which  connect  the  ends  of  the 
axle-bed  to  the  splinter-bar. 

Steam — Water  expanded  into  an  aeri- 
form state  by  the  addition  of  heat. 
Water  boils  at  212°,  and  at  that  point 
gives  off  vapour  or  steam. 

Steam,  Expansive,  vide  Expansive 
Steam. 

Steam-engine — ^The  following  descrip- 
tion is  taken  from  Weale's  series  : — 

*^  A  machine  for  deriving  power  from 
the  expansion  which  results  from  the 
conversion  of  water  into  vapour  or  steam 
by  the  application  of  heat.  This  expan- 
sion is  so  great  that  a  given  quantity  of 
water  becomes,  when  changed  into  the 
form  of  steam,  enlarged  to  about  1728 
times  its  original  bulk ;  and  this  expan- 
sion takes  place  with  a  force  that  may 
be  termed  irresistible.  Thus,  if  water 
be  enclosed  in  a  vessel,  say  of  iron  or  any 
other  strong  material,  and  the  water  be 
expanded  into  steam,  and  insufiBcient 
space  left  for  the  expansion,  the  vessel 
will  be  burst  by  the  force  of  the  steam 
within.  A  steam-engine  consists  essen- 
tially of  a  vessel  into  which  the  steam 
is  admitted,  and  which  is  provided  with 
a  movable  disc,  closely  fitting  the  inte- 
rior and  capable  of  sliding  within  the 
vessel.  This  vessel  is  made  cylindrical, 
because  this  form  gives  the  greatest 
strength,  and  is  the  most  readily  fitted 
with  the  movable  disc  The  vessel  is 
termed  the  cylinder^  and  the  disc  the 
piston.  Supposing  the  cylinder  to  be  placed 
upright  and  fitted  with  a  close  cover, 
and  that,  while  the  piston  is  near  the 
bottom  of  it,  steam  is  admitted  to  rush  in 
through  a  pipe  below  the  piston,  the 
piston  will  be  driven  up  by  the  steam, 
and  if,  when  it  reaches  the  upper  part  of 
the  cylinder,  the  steam  from  below  is 
shut  off,  and  admitted  through  an  nipper 
pipe  to  press  upon  the  top  sur&ce  of  the 
piston,  it  will  be  forced  down  again. 
Thus  a  rectilinear  motion  up  and  down  tt 
produced,  and  this  constitutes  what  is 
called  the  princij)le  of  the  steam-engine. 
All  its  other  parts  are  for  the  purpose  of 
regulating  the  admission  of  the  steam, 
and  converting  the  rectilinear  motion 
produced  by  the  cylinder  into  a  rotary 
motion  at  the  point  where  the  power  ii 
required  to  be  applied  for  woiiidiig  ma* 
ddxi^tY*     The  steam,   when    no  longer 
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I'equired  for  that  purpose,  is  allowed  to 
escape  into  the  open  atmosphere,  or  con- 
ducted in  a  pipe  to  another  vessel,  which, 
being  cooled  by  the   application  of  cold 
water,    rapidly   condenses    the    steam — 
that  is,   reconverts   it   into   water.      If 
permitted   to  escape    into   the   air,   the 
steam   has   to   force    itself   against   the 
pressure  of  the  atmosphere,  whereas,  if 
conducted  into  a  condenser,  this  force  is 
not  required.     Hence  steam  of  less  pres- 
sure will  work  what  is  termed  a  huh- 
pressure  or  condensing  engifiCy  while  that 
already  described  is  for  distinction  called 
a  high'pressure  enpne,    A  third  variety 
of  steam-engine  is  worked  by  shutting  off 
the  steam  before  it  has  driven  the  piston 
the  whole  length  of  the  cylinder,  or  com- 
pleted the  stroke,  as  it  is  termed,  and  the 
subsequent  expansion  of  the  steam  com- 
pletes the  impulse  upon  the  piston.     En- 
gines thus  worked   are  distinguished   as 
expansive  engines.     The  principal  differ- 
ence in  the  mechanism  of  condensing  and 
expansive  steam-engines  is  in  the  move- 
ment of  the  apparatus  which  admits  and 
shuts  off  the  steam,  or  the  valves,  which 
act  as    doors    within    the   pipes.      The 
several -pai*ts  of  a  condensing  •  engine  and 
its   appliances  are  as  follows : — Firstly, 
the  boiler,  in  which  the  steam  is  produced 
from  water  by  the  action  of  fire  in  the 
furnace  beneath ;  secondly,  the  stearn-pipe, 
in  which  the  steam  is  conveyed  to  the 
engine  ;  thirdly,  the  steam-chest,  in  which 
the  steam  is  received,  and  which  commu- 
nicates with  the  two  indtiction^pipes  that 
lead  into  the  upper  and  lower  part  of  the 
eylinder ;  fourthly,  the  cylinder  fitted  with 
the  piston,  and  having  pipes  called  the 
eduction-pipes,  through  which  the  steam 
passes  away,  when  its  work  in  the  cylinder 
is  completed,  into  the  condnnser ;  fifthly, 
the  air-pump,  which  abstracts  the  water 
formed  by  the  condensed  steam,  sending 
it  into  the  boiler,  producing   a  partial 
vacuum  within  the  condenser,  and  thus 
assisting  the  escape  of  the  steam  from 
the  cylinder ;  sixthly,  the  condenser  itself, 
which  is  kept  cool  with  water  pumped  up 
by  the   cold-water  pump.      The   piston 
has  a  rod  fixed  to  it,  which  works  through 
a  steam-tight  opening  or  stuffing-box  in 
the  lid  of  the  cylinder,  and  this  piston-rod 
is  attached  to  one  end  of  a  beam,  which 
tnms  upon  a  centre,  and  the  other  end  of 


which  works  a  connecting-rod  attached  to 
a  crank,  to  the  side  of  which  a  rotary 
motion  is  thus  imparted.  In  some  en- 
gines the  piston-rod  is  connected  by  links 
directly  with  the  crank,  and  these  are 
hence  termed  direct-action  steam-engines, 
while  the  former  are  distinguished  as 
beam  engines.  In  others,  again,  the  piston- 
rod  is  attached  to  the  crank  without 
links,  and  the  cylinder,  instead  of  being 
fixed,  is  made  to  vibrate  or  oscillate: 
these  are  therefore  termed  vibrating  or 
oscillating  engines.  Marine  engines,  for 
propelling  vessels  on  the  water,  and  loco- 
motive engines,  for  propelling  trains  of 
carriages  upon  railways,  are  each  distin- 
guished by  peculiarities  of  construction 
and  arrangements  fitting  them  for  their 
especial  duties." 

Steam-gangt,  vide  Gauge,  Steam. 

Steam-hammer  —  Besides  the  usual 
foim  of  steam-hammer,  as  described 
under  Hammer,  Steam,  there  is  the 
double-acting  steam-hammer,  in  which 
the  steam  power  is  used  not  only  to 
raise  the  block  but  also  to  drive  it 
down  upon  the  forging.  In  this  hammer 
the  steam  cylinder  is  fixed,  and  the  fall- 
ing weight  is  attached  to  the  piston-rod. 
This  hammer  is  used  in  the  Royal  Gun 
Factories,  and  also  smaller  ones  con- 
structed af\er  Condie's  patent,  in  which 
the  piston  is  stationary,  and  the  cylinder 
moves,  the  hammer  being  attached  to  the 
bottom  of  the  cylinder ;  and  the  piston- 
rod,  which  is  a  stationary  cylindrical 
pipe,  serves  to  convey  the  steam  to  and 
from  the  cylinder.  In  all  modern  ham- 
mers, the  steam  presses  the  hammer  down 
as  well  as  raises  it  up. 

Steel  (German,  Stahl)  —  Thi&  widely 
known  and  useful  metal  is  a  compound 
of  iron  and  carbon,  in  the  proportion  of 
the  latter,  for  ordinary  purposes,  of  I'd  or 
2  per  cent. 

Mr.  Anderson,  C.E.,  who  was  a  'few 
years  ago  assistant  superintendent  in  the 
Royal  Gun  Factories,  Woolwich,  gave  an 
admirable  description  of  iron  and  steel, 
in  the  manufacture  of  ordnance,  in  a  lec- 
ture at  the  Royal  United  Service  Institu- 
tion, in  1862,  an  extract  of  which,  re- 
lating to  steel,  it  is  considered  worth 
while  inserting : — 

"  The  material  ca\\«^  stt^  \&  wiXsN.^^- 
mediate  compoxxud  \ift\.vi^«B.  «»aX.  \xvs^  ^xA 
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the   former   material  of  wrought   iron. 
Steel  is  comparatively  a  pure  iron,  con- 
taining a  small   percentage  of   carbon, 
with  some  other  substance  in  combina- 
tion,  which  is  rather   obscure,  and   re- 
garding   which    there    is    considerable 
difference  of  opinion.    This  combination 
gives    the    material,   which   is    entirely 
different  in  character  from  either  of  the 
metals  out  of  which  it  is   made,  some 
very  peculiar  characteristics  of  its  own. 
Steel  can  either  be  made  from  wrought 
iron    or    from   cast    iron.      The    latter 
arrangement  is  the  cheapest  process,  but 
the   former    method   affords    the    most 
certain  results  at  the  present  time,  and 
that  is  the  system  chiefly  resorted  to  in 
making  the  finer  qualities  of  steel.    To 
make  good  steel  of  high  quality,  a  bar 
of  pure  wrought  iron  is  selected,  mostly 
Swedish,  which  has  been  made  with  char- 
coal   in    all   its  previous    stages.      The 
iron  bai*s  are  put  into  a  fire-brick  chest 
along    with     a    quantity    of    charcoal 
powder;   every  part  of  the    bar  being 
surrounded    with    the    carbon,  the    air 
being  excluded,  the  whole  is  made  white- 
hot,   and    kept    in    that    condition    for 
sevei^al  days,  generally   about  a  week, 
according  to  the  amount  of  convei*sion 
that  is  required.     During  this  period  the 
pure    white-hot    iron     imbibes    a    new 
property  from  the  charcoal  into  its  own 
nature.     A  chemical  action  takes  place, 
and  the  wrought   iron    has    been    thus 
gradually  turned  into  steel.     Such  steel, 
however,    is    very    imperfect.     The  de- 
fects are  chiefly  owing  to  its  local  irregu- 
larities of  conversion,  for  although  the 
entire  mass  of  the  bar  may  have  had  the 
proper   quantity  of  carbon  put  into  it, 
yet  it  is  found  to   be   much   improved 
through  mixing  the  particles,  either  by 
welding  several  bars   together  into  one 
bar,  or  even  the  mere  working  of  a  single 
bar  under  the  hammer  has  the  effect  of 
equalising    and    greatly  improving    the 
quality.     The  most  eflectual  way,  how- 
ever, of  obtaining   a  thorough  mixture 
of  the  particles  is  to  break  the  original 
steel  bars  into  small  pieces,  then  to  melt 
them  together  in  a  cracible  into  liquid 
steel,  and    then  to  mix  and   pour  this 
metal  into  an  ingot,  which,  when  solid, 
is  then  drawn  into  a  bar  of  steel  of  the 
required  dimensions.    By  this  means  o£ 


putting  carbon  into  pure  iron,  cast  steel 
is  produced,  which  is  the  finest  in  quality 
of  any  of  the  varieties  of  this  valuable 
metal.  But  good  passable  steel  can  be 
made  directly  from  cast  iron,  simply  by 
not  carrying  the  puddling  process  on  to 
the  full  extent  of  wrought  iron.  Such 
material  is  called  puddled  steel,  and 
although  at  the  present  time  it  is  not 
equal  in  quality  to  that  which  is  made 
in  the  other  way,  still  it  is  very  much 
cheaper,  and  when  more  experience  has 
been  gained  so  as  to  determine  the  best 
descriptions  of  cast  iron  that  are  suit- 
able for  {this  particular  process,  as  also 
the  precise  period  when  to  discontinue 
the  puddling  operation,  so  as  to  leave  the 
proper  quantity  of  carbon  in  the  metal, 
there  can  be  no  doubt  but  that  such 
cheap  steel  will  be  extremely  valuable 
for  many  purposes,,  seeing  that-  puddled 
steel  is  malleable,  and  has  even  a  higher 
tenacity  than  wrought  iron.  A  very 
fine  material  is  now  produced  exten* 
sively  by  breaking  up  the  rough  bars 
of  puddled  steel  and  melting  them  into 
a  cast  steel,  which,  for  many  purposes, 
is  found  equal  to  ordinary  cast  steel  as 
made  from  Swedish  iron ;  so  far  as  I  am 
aware,  however,  it  is  not  so  good  for  edge 
tools. 

'^Good  steel  can  bti  made  in  a  still 
more  summary  manner  by  means  of  the 
*  Bessemer  process.'  The  crude  cast  iron, 
when  in  a  melted  state,  is  poured  into  a 
large  refractory  vessel  heated,  and  ^ 
strong  blast  of  air  is  forced  through 
the  fluid,  producing  a  violent  agitation  ; 
the  silicium  and  carbon  in  the  iron  unite 
with  the  oxygen  in  the  air,  and  are 
driven  off  from  the  metal,  until  the  re- 
maining mass  is  almost  pure  wrought 
iron.  There  is  then  added  to  the  iron 
(in  order  to  make  it  steel)  a  definite 
quantity  of  carbon ;  it  is  introduced  in 
the  condition  of  liquid  cast  iron  of  known 
mixture  and  quality ;  the  whole  is  then 
thoroughly  mixed,  and  the  entire  process 
is  completed  in  about  half  an  hour  from 
the  time  of  first  pouring  in  the  cast  iron 
to  the  final  running  out  of  the  steel 
into  moulds  or  ingots.  By  the  *  Bessemer 
process '  large  masses  of  steel  can  be 
made  more  easily  than  by  any  other 
method  yet  introduced,  and  apparently  at 
W^ss  cQsV^tt.u'i  tlvece  is  no  doubt  that  in 
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time   this  process  will  produce  uniform 
quality. 

"Steel  in  all   its  combinations   is   a 
most   valuable    metal ;    in   its   ordinary 
state,  it  is  closer  in  structure,  has  gi*eater 
power  of  resisting  compression,  and  pos- 
sesses a  higher   tenacity  than  wrought 
iron   even  of  the    best  quality,  and   as 
such  it  commends  itself  to  the  engineer 
for  the  manufacture  of  the  best  class  of 
Articles,  notwithstanding  its  greater  cost, 
and  the  still  greater  expense  which  has 
to  be  incurred  in  its  fabrication  into  the 
requisite   forms.      But   it   has     another 
property  which  causes  it  to  transcend  in 
yalue  all  other  metals,  namely,  the  capa- 
bility of  being  tempered  to  any  degree 
of  hardness  or  softness.   The  discovery  of 
the  fact  that  a  piece  of  soft  steel,  when 
heated,   and   then    suddenly    cooled,  no 
matter  by  what  means,  assumes  a  hard- 
ness  approaching  that  of  the   diamond, 
is  perhaps  the  most  important  of  any  in 
connection  with    the    whole     range    of 
metals,    and    has   been  of  the  greatest 
service  to  mankind.     In  addition  to  this 
property  of   hardening,  when  the   said 
hard   substance   is  exposed   to   a.  gentle 
heat,  it  gradually  begins  to  give  off  a 
portion  of   its  hardness,  until  at  length 
it  loses  it  altogether,  and  as  it  so  happens 
that  at  the  same  time  that  the  hardness  is 
gradually  departing,  a  definite  change  of 
colour  of  the  surface  of  the  steel  accom- 
panies the  softening  process,  this  change 
of  hue  becomes  a  correct  measure  of  the 
change  in  hardness,  and  thus  the  precise 
degree  of  hardness  or  temper  that  may 
be  required  for  any  purpose  can  be  at- 
tained with  great  certainty  and  unifor- 
mity.     Steel,  wrought   iron,    and    cast 
iron  can  all  be  rendered  softer  and  less 
brittle  by  means  of  the  annealing  pro- 
cess, which  is  simply  causing  the  materials 
to  be  made  red-hot,  then  keeping  them  in 
that  state  for  a  short  time,  and  after- 
wards allowing  the  whole  to  cool  down 
▼ery  slowly,  so  that  every  part  may  cool 
at  a  uniform  rate,  and  no  part  or  particle 
be  under  any  restraint  from  premature 
withdrawal  of  heat,  thus  causing  local 
contraction  and  hardness.     By  prolong- 
ing   the    period   of  cooling,   a  mass   of 
«teel  comparatively  brittle  acquires  the 
character  of  toughness  in  a  remarkable 
degree,  and  this  process  of  annealing  now 


plays  an  important  part  in  all  modern 
efforts  to  use  steel  either  for  guns  or 
armour  plates,  or  for  anything  exposed 
to  jar  or  sudden  vibration." 

The  latest  improvement  in  the  prepara- 
tion of  steel  is  the  process  pursued  by 
Sir  Joseph  Whitworth  in  condensing  the 
metal  in  a  fluid  state,  whereby  the  chance 
of  air  bubbles  is  obviated,  thus  rendering 
the  steel  very  much  stronger,  and  doing 
away  altogether  with  the  complaint 
formerly  made  of  its  brittleness  for  guns. 

The  metal  with  which  the  Krupp  guns 
are  made  is  stated  to  be  a  mixture  of  steel 
and   wrought  iron,   melted  in  crucibles 
made,  with  great  care,  of  fire-clay,   to 
which    a    little    plumbago   is  added,  or 
wholly  of  that  metal,  and  holding  about 
30  lbs.  each.      The  ore  employed  is  re- 
ceived from  two  sources,  one,  furnishing 
the    well-known    Spiegeleisen,   a   highly 
crystalline  variety,   containing  about   4 
per     cent,    of    manganese,     the     other 
partly  red    iron  ore,  both  smelted  with 
coke.     The  puddling  process  for  steel  is 
similar  to  that  employed  for  iron,  except 
that  the  former  is  conducted  at  a  lower 
temperature,  and  requires  nicer  manage- 
ment; but  in  the  case  of  steel  the  cast 
iron  to  be  operated  upon  is  never  refined. 
In   order  to  free  the  puddled  steel  from 
a  certain  intei*mixture  of  cinder,  and  to 
give  it  homogeneity,  it  is  remelted  into 
crucibles,  when  it  becomes  converted  into 
cast  steel.    On  leaving  the  furnace,  the 
metal  is  kept  flowing  in   a   continuous 
stream  into  a  reservoir,  and  from  that 
into   moulds,   great    care    being    taken 
in  timing  the  movements  of  that  opera- 
tion.    The  cast  is  then  allowed  to  cool 
till  it  has  shrunk  sufficiently  from  the 
I  mould  to  be  turned  out,  when  it  is  sur- 
I  rounded    by  hot  cinders  and    kept  hot 
I  till  wanted  for  forging.     In  order  to  in- 
\  crease    the  density,  strength,  and   elas- 
ticity, as  well  as  for  the  sake  of  homo- 
'  geneity,  all  castings  are  made  cylindrical 
i  or  square,  and  hammered  to  the  rough 
I  shape  required.    Whilst  being  hammered, 
I  the   ingot   is    kept   at   the   same    tem- 
\  perature  by  frequently  heating  it,   and 
I  when  fully  worked,  the  breaking  strain 
I  of  the  metal  is  about  44  tons  per  square 
inch. 

The  essentiaV  d\S«T«\iQft  "Vi^X.-^^wv  ^\.^^^ 
wrought  iron,  and  (i«&\.  Vton^  ciorasvaXa  "^^ 
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the  proportion  of  carbon  present  in  each, 
which  is  as  follows  : — 

Wroaght  iron     0*  1  to  0*3  per  cent,  by  weight. 
Steel     ..     ..     0'3  to  2  „  „ 

Cast  iron     . .      2     tu  6  „  „ 

Krupp*s  steel  is  stated  to  contain  from 
0*5  to  1  per  cent,  of  carbon. 

Steel,  Blistered,  vide  Blistered  Steel. 

Steel,  Oast,  vide  Cast  Steel. 

Steel,  Firth's — The  steel  used  in  the 
manufacture  of  the  tube  of  British  rifled 
guns.  Its  tensile  strength  is  about  30  tons 
untempered  (about  50  tons  when  tem- 
pered), and  its  elastic  limit  about  13  tons, 
Krupp*s  gun  steel  being  over  30  tons  in  ten- 
sile strength  and  about  6,tons  in  elasticity. 

Steel  Oons — As  the  name  implies,  are 
guns  made  of  steel.  In  the  British 
artilleiy,  guns  entirely  made  of  that 
metal  have  not  been  adopted,  except  for 
one  nature  of  mountain  gun.  The  M.L.R. 
guns  of  the  service  have  the  inner  barrel 
made  of  steel.     (  Vide  Woolwich  Gun.) 

The  mountain  gun  above  alluded  to 
(7-pr.)  is  made  from  a  solid  block  of  steel, 
rough  bored  and  shaped,  then  toughened  in 
oil,  and  afterwards  finished  in  the  usual 
manner.  The  bore  is  3  inches,  and  rifled 
with  three  grooves  on  the  French  system, 
having  a  twist  of  one  turn  in  20  calibres. 

This  rifling  differs  from  the  modified 
French  system  (as  applied  to  the  9-pr.  and 
16-pr.)  in  not  having  the  comers  rounded, 
and  in  the  curve  of  the  bottom  of  the 
groove  being  described  concentric  to  the 
bore.  The  grooves  are  0'6  inch  wide  at 
the  bottom  and  0*1  inch  deep.  (Kicfe  Ap- 
pendix B.) 

Since  the  introduction  of  rifled  ordnance 
iir  Europe  and  America,  special  attention 
has  been  directed  to  steel  as  a  material 
capable    of  withstanding    the   immense 
strain  to  which  rifled  guns  are  subjected  ; 
but  English  artillerists  found  an  objection 
to  this  metal  chiefly  on   account  of  its 
brittleness  and  want  of  endurance,  the  | 
trials  made  with  steel  guns  in  this  country  | 
and  on  the  continent,  some  years  ago,  not  | 
having  been  considered  satisfactory. 

The  want  of  confidence  in  steel  guns 
arose  probably  from  the  fear  that  manu- 
facturers had  not  yet  attained  to  the 
perfect  method  of  forming  the  gun  or 
the  want  of  knowledge  in  the  manufac- 
ture of  the  metal  itself;  but  the  system 
Iate]x  pursued    by  Sir    J.    WV\twoTt\\,^ 


of  compressing  steel  in  its  fluid  state 
by  hydraulic  pressure,  has  produced 
guns  which  afford  all  the  endurance  and 
strength  that  can  be  desired.  In  the 
compression  of  this  metal,  all  cavities 
or  air  cells  are  driven  out,  and  it  be- 
comes  perfectly  homogeneous.  Steel  pos- 
sesses important  advantages  over  wrought 
iron,  such  as  elasticity,  tenacity,  and  hiuti- 
ness,  but  it  is  more  expensive. 

Steel,  as  a  metal  for  the  manufac- 
ture of  ordnance,  has  been  adopted 
by  most  continental  nations,  the  chief 
manufacturer  being  Mr.  Krupp,  of 
Essen,  in  Prussia,  whose  guns  have  been 
adopted  not  only  by  Germany,  but  also 
by  Russia,  Belgium,  Holland,  Italy,  Spain, 
Egypt,  Turkey,  and  even  Japan.  Austria, 
for  a  time,  carried  on  experiments  with 
some  of  Krupp's  guns  with  the  view  of 
introducing  them  into  her  service;  but 
preference  has  since  been  given  to  steel- 
bronze  (7.  v.),  which  is  stated  from  ex- 
periments to  be  superior  to  steel.    - 

Krupp's  guns  of  a  small  calibre  are 
manufacture  from  one  solid  block ;  those 
above  8-inch  calibre  are  compound,  being 
weighted  and  strengthened  by  external 
rings  in  the  manner  described  under  the 
head  of  Krupp  Guns. 

The  uncertainty  of  some  of  Krupp's 
heavy  guns  was  shown  some  years  ago, 
particularly  in  the  trials  made  in  Russia. 
Two  burst  after  firing  a  comparatively 
few  number  of  rounds,  one  66,  the 
other  lOd  rounds;  the  former  is  stated 
to  have  burst  from  the  jamming  of  the 
shot ;  the  latter,  it  is  inferred,  from  de- 
fective metal,  though  the  contrary  is 
reported.  Four  guns  were  then  tested  for 
endurance ;  two  of  which,  M.L.R.  guns, 
withstood,  the  one,  215,  the  other  286 
rounds.  The  other  two  were  S.B.  guns, 
and  withstood  1025  and  790  rounds 
respectively.  None  of  them  burst,  but 
they  were  all  worn  and  eaten  into 
the  seat  of  the  shot,  by  gas,  to  such 
an  extent  that  the  committee  considered 
that  the  service  of  the  rifled  guns  could 
not  with  safety  be  assigned  a  higher 
duration  than  250  rounds.  An  11-inch 
cast-steel  Krupp  gun,  tried  in  1871  at 
Cronstadt,  bui*st  at  the  muzzle  after  the 
ninth  shot,  this  result  being  probably  due, 
in  the  opinion  of  the  committee,  to  a  flaw 
\u  \.\v^  m«\,^'(i«ax  t\vA  muzzle.    During 
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the  war  of  1870-71,  many  of  Krupp's  ; 
light  guns  are  stated  to  have  become  un- 
seryiceable,  but  probably  they  became  so, 
not  so  much  from  any  fault  in  the  metal, 
as  from  some  mechanical  derangement  in 
the  breech-loading  apparatus,  which  has 
doubtless  since  been  remedied.  The  Krupp 
guns  lately  manufactured  for  the  German 
army  appear  from  the  reports  to  be  very 
satbfactory. 

Such  are  a  tew  of  the  principal  results 
attained  in  the  manufacture  of  the  early 
steel  ordnance.  Whether  guns  of  this 
metal  will  eventually  be  introdticed  into 
the  British  service,  it  is  difficult  to  say ; 
as  far  as  can  at  present  be  seen,  no  change 
is  likely  to  be  made.  Another  drawback, 
besides  the  uncertainty  of  the  metal 
resisting  the  strain  of  the  charge,  is  the 
great  cost  involved  in  melting  and  cast- 
ing the  material,  together  with  the  ex- 
pense of  turning  and  boring  such  a  hard 
metal,  all  which  add  greatly  to  the  price 
of  the  gun. 

.  The  relative  cost  of  steel  guns  compared 
with  those  of  pieces  manufactured  of  other 
materials  has  been  computed  as  follows : — 

Per  ton. 

Cast-iron  guns       £21 

Armstrong  (original  construc- 
tion), wrought  iron  with 
steel  tube 100 

Armstrong  (Eraser  construc- 
tion)           65 

Steel,  on  Krupp's  or  Whit- 
worth's  plan      170 

Gun-metal      190 

Russia  has  large  steel  factories  at  Abou- 
koffsky  and  at  Oberchoff.  In  England,  the 
Sheffield  Works  and  the  Vavasseur  Fac- 
tory in  London  manufacture  steel  guns. 

Steel-bronze  (German,  Stahlbronze) — 
An  alloy  of  tin  and  copper,  so  hardened 
as  to  render  it  as  durable  and  strong  as 
steel ;  hence  its  name.  The  mode  of  treat- 
ing this  alloy  is  the  invention  of  a  French- 
man, M.  Lavessifere.  It  has  been  of  late 
improved  on  by  General  Uchatius,  director 
of  the  royal  arsenal  at  Vienna,  and  em- 
ployed by  him  in  the  manufacture  of 
light  field  guns.*  It  takes  its  name, 
not  from  any  steel  entering  into  its  com- 
position, but  is  simply  given  to  signify 

*  It  has  not  yet  been  decided  whether  steel- 
liroxiae  is  applicable  to  heavy  ordnance. 


that  the  metal  possesses,  as  is  shown 
above,  the  properties  of  steel,  so  as  to 
qualify  it  as  a  substitute  for  that  metal 
in  gun-making.  It  is  also  alleged  that 
there  is  no  phosphorus  in  it. 

The  composition  of  steel-bronze  differs 
only  slightly  from  that  of  ordinary 
bronze  (90  per  cent,  of  copper  and  10 
per  cent,  of  tin),  the  alloy  consisting  of 
92  per  cent,  of  copper  and  8  per  cent, 
of  tin.  The  great  secret  of  producing 
this  metal  lies  in  the  manner  it  is  cast, 
and  this  comprises  two  operations,  viz. : 
(1)  casting  in  an  iron  mould,  around  a 
metallic  core  ;  and  (2)  passing  the  metal, 
when  cold,  through  the  rolling  mill. 

The  moulds  are  of  cast  iron,  and  3*9 
inches  thick ;  in  the  centre  of  each  is 
placed  a  wrought  copper  core,  1*9  inchec 
in  diameter,  around  which  the  metal  is 
cast  and  chilled. 

Steel-bronie  Ghin — A  gun  lately  intro- 
duced into  the  Austrian  service,  and 
made  of  steel-bronze. 

The  mode  of  manufacture  is  as  follows. 
The  metal  having  been  prepared  as 
shown  above,  the  cylinders  are  bored 
to  a  diameter  smaller  than  that  required 
for  the  bore  of  the  gun.  For  this 
purpose  the  cylinders  are  placed  verti- 
cally on  a  support,  then  steel  punches  or 
cones  are  forced  into  the  aperture  by 
means  of  a  powerful  hydraulic  press. 
The  size  of  these  cones  increases  gradually, 
so  as  to  produce  a  progressive  widening  of 
the  inside  of  the  bore  ;  six  cones  are  suffi- 
cient to  alter  a  diameter  of  3*15  inches 
into  one  of  3*425  inches.  In  the  forma- 
tion of  the  gun  in  the  process  adopted, 
the  surface  of  the  bore  acquires  a  hard- 
ness equal  to  that  of  steel,  and  the  strain 
given  by  the  distension  of  the  interior  is 
far  greater  than  can  be  given  to  the 
powder  chamber  on  the  explosion  of  the 
greatest  charge  it  can  be  made  to  hold. 
General  Uchatius  states  in  his  report  the 
reasons  that  led  him  to  adopt  the  above 
process,  in  the  following  words : — 

"  The  work  done  by  the  powder  to  the 
detriment  of  the  gun  at  the  commence- 
ment of  the  shooting,  namely,  the  en- 
largement of  the  bore,  must  be  exerted 
by  mechanical  pressure  beforehand,  and 
to  a  still  greater  degree  than  the  ^<sr£^ 
done  by  the  sttoiL^feaX.  oec\rcY«i^  ^<i>«^«t« 
gas  pressure,  YrYvftx«\i^  \.Vft  ^YasWc  ^orv^t 
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of  resistance  of  the  barrel  will  be  so 
increased  that  the  subsequent  smaller 
powder-gas  pressures  will  exert  no  farther 
effect,  and  the  metal  immediately  sur- 
rounding the  surface  of  the  bore  must  be 
given  the  necessary  degree  of  hardness  by 
subjecting  it  to  a  process  analogous  to 
that  of  rolling  out." 

Thus  is  repeated  what  is  done  in  the 
manufacture  of  the  Macomber  gun  (q,  v.), 
with  this  difference,  that  that  gun  is  *^  built 
up "  of  wrought-iron  discs,  "set"  by  means 
of  a  powerful  hammer,  and  the  breech 
encircled  with  heavy  steel  rings. 

General  Uchatius  further  says  of  his 
gun : — "  All  metal  strata  surrounding  the 
bore  concentrically  are  in  a  state  of 
elastic  tension,  and  exert  a  pressure,  from 
without  inwards,  equal  to  the  pressure 
exerted  by  the  hydraulic  press  ramming 
from  within  outwards,  and  which  the 
table  of  pressures  shows  to  correspond 
very  nearly  with  a  state  of  about  2400 
atmospheres." 

The  experiments  made  with  these  new 
guns  have  shown  that  the  bronze-steel, 
as  it  is  also  called,  is  not  only  as  hard  as 
cast  steel,  but  far  more  elastic,  and  the 
action  of  the  powder-gas  seems  to  injure 
the  gun  very  little;  further,  it  is  less 
liable  to  damage  from  atmospheric  action 
than  steel.  The  initial  velocity  is  very 
little  less  than  that  of  the  Krupp  gun,  and 
to  these  advantages  must  be  added  the 
great  difference  in  price  (cost  of  construc- 
tion), which  is  stated  to  be  only  £35 
per  gun. 

The  dimensions  of  this  new  gun  are  the 
same  as  the  Krupp  gun  {q.  o.)  of  8*7 
centimetres,  from  which  it  was  copied, 
the  only  difference  being  in  ih€  length 
of  the  bore,  which  is  6  feet  5  inches. 
The  wedge  and  the  vent  bush  are  also 
slightly  different ;  the  bore  is  provided 
vrith  a  copper  Broadwell  ring,  and  closed 
vrlth  a  flat  wedge  of  Uchatius*  construc- 
tion ;  the  vent  bush  is  bored  in  a  copper 
screw,  and  is  perpendicular  to  the  axis 
of  the  bore. 

The  Austrian  committee  of  artillery, 
after  the  late  experiments  with  .the  steel- 
bronze  gun,  reported  as  follows : — "  The 
steel-bronze  B.L.R.  gun,  throwing  a  pro- 
jectile of  about  14  lbs.,  with  a  charge 
of  3'3  lbs,f  showed  great  durability ; 
after  2147  rounds  had  been  ^Ted  from 


it  almost  without  interruption,  the 
melting  of  the  tin  particles  was  con- 
siderably less  than  the  burning  out  of 
the  breech  surface  of  the  Krupp  gun 
of  the  same  calibre  that  was  tried 
along  with  it ;  and,  besides,  the  erosion 
did  not  exceed  the  admissible  limits. 

"  The  comparative  firing  showed  that 
the  steel-bronze  gun  possesses  the  same 
accuracy  as  that  of  the  cast-steel  gun. 
Notwithstanding  the  melting  of  the  tin 
particles,  the  accuracy  of  the  firing  was 
in  no  way  diminished,  and  the  projectile 
that  was*  purposely  allowed  to  burst  in 
the  bore  after  2121  rounds  damaged 
the  parts  but  little  where  the  explosion 
took  place,  and  even  then,  the  firing  was 
not  inferior  to  what  had  taken  place. 
The  extreme  durability  of  the  bore  is  dne 
not  only  to  the  excellence  of  the  material, 
but  also  to  the  construction  of  the  load- 
ing chamber,  as  well  as  to  the  construction 
of  the  projectile.  The  projectiles  used  in 
the  trial'  were  of  two  kinds :  a  common 
shell  and  a  bolt-shaped  shell,  with  double 
case,  of  2^  calibres  in  length,  with  fom 
belts  of  copper  wire  or  guide-ring 
encased  in  its  cylindrical  portion." 

Competent  artillerists  in  Germany,  it 
is  stated,  have  shown  themselves  favour- 
able to  the  steel-bronze,  and  the  com- 
mittee of  artillery  at  Berlin  has  caused 
two  pieces  of  this  metal  to  be  manufac- 
tured for  the  purpose  of  carrying  out 
experiments.  If  these  give  good  results, 
it  is  proposed  to  employ  steel-bronze  in 
the  manufacture  of  garrison  and  naval 
guns,  and  thus  utilise  the  large  stock  of 
bronze  ordnance  possessed  by  the  German 
artillery. 

Steelyard,  or  Soman  Balanee  —  A 
balance  by  means  of  which  the  weights 
of  bodies  are  ascertained  by  a  single 
standard  weight.  The  steelyard  is  a 
lever  having  unequal  arms ;  on  the 
shorter  arm  the  body  to  be  weighed  is 
placed,  and  on  the  longer  the  standard 
weight  is  placed,  which  moves  backwarda 
and  forwards  on  the  arm  until  it  touches 
a  point  which  counterpoises  the  body 
being  weighed.  Divisions  graduated  on 
the  longer  arm  indicate  the  weight  of 
the  body  weighed. 

Stenoilling — A  method  of  producing 
the  picture  of  an  object  without  drawing 
AX..    \X.  ^Q^^V&\&  VA.  dimply  tradng  out  on 
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paper,  or  on  some  other  substance,  such  as 
thin  leather  or  oil-cloth,  the  objects  which 
it  is  desirous  to  delineate  on  some  smooth 
surface.  The  object  having  been  trkced, 
the  parts  to  be  delineated  are  cut  out, 
and  the  vacant  spaces  rubbed  over  with 
colour  on  the  wall  or  surface  to  be 
painted ;  on  raising  the  paper,  the  picture 
will  be  observed  below.  Stencilling  is 
much  used  in  decorating  the  walls  of 
rooms,  and  also  largely  in  factories 
where  there  is  much  marking,  the 
address  being  cut  out  on  thin  metal,  and 
then  rubbed  over  with  paint.  It  saves 
much  labour  and  expense.  Powder  and 
other  barrels  are  so  marked. 

Step  —  A  pace  ;  progression  made  in 
walking  by  the  removal  of  the  foot. 
Hence  to  step  out  means  to  lengthen  the 
pace,  or  to  march  quicker ;  to  step  back, 
to  take  one  pace  to  the  rear. 

QiUck  step, — A  military  step  of  30 
inches,  with  a  cadence  (number  of  steps  per 
minute)  of  116  per  minute,  in  the  British 
army.  It  constitutes  what  is  technically 
called  quick  time  in  marching.  At  that 
rate,  a  small  body  of  troops  can  march 
3*1  miles  an  hour  without  halting,  but  it 
would  be  better  to>  calculate  the  rate  of 
marching  for  infantry  at  2}  miles  an 
hour. 

In  the  German  army,  the  quick  step  is 
31^  inches,  with  a  cadence  of  112  per 
minute  ;  in  the  Austrian  29^  inches,  with 
a  cadence  of  115  to  130  per  minute ;  in 
the  Italian,  29^  inches,  with  a  cadence 
of  120  per  minute.  In  the  French  army  it 
was  increased,  in  1875,  from  25|  inches 
to  29^  inches,  and  the  cadence  raised 
from  111  to  115  per  minute. 

Step  is  figuratively  used  to  signify  pro- 
motion ;  thus,  the  step  from  a  lieutenant 
to  a  captain,  and  so  on  to  higher  grades. 

Step  (hrer,  To — To  rise  above  another ; 
to  receive  promotion  over  another  officer 
or  soldier. 

Sterro  Xetal — A  species  of  brass  con- 
sisting of  copper  60,  zinc  44,  iron  4,  tin 
2.  It  is  said  to  be  the  invention  of  Baron 
von  Kosthorn,  of  Vienna.  It  derives  its 
name  from  a  Greek  word  signifying 
"  firm."  It  has  a  brass  yellow  colour,  is 
close  in  grain,  is  free  from  porosity,  and 
has  considerable  hardness,  whereby  it  is 
well  adapted  for  bearing  metal,  or  other 
purposes  where  resistance  to  friction  is 


needed.  Its  tensile  strength  is  nearly 
double  that  of  bronze,  but  it  is  difficult 
to  secure  uniformity  in  the  casting. 

Sterro  metal  possesses  another  quality, 
which,  in  reference  to  its  application  to 
guns,  would  be  regarded  as  more  important 
than  its  tenacity — namely,  its  great  elas- 
ticity; but  it  has  nerer  been  used  for  guns. 

Stick,  Gold — ^A  name  or  position  ac- 
corded to  the  colonels  of  the  two  regi- 
ments of  life  guards,  whose  duty  it  is  to 
be  present  in  immediate  attendance  on  the 
sovereign  on  all  state  occasions.  These 
officers  take  the  duty  in  turn,  monthly. 
The  officer  on  duty  is  called  the  g<Ud 
stick  in  toaiting.  It  is  stated  that  the 
name  originated  in  the  sovereign  giving 
the  colonel  of  the  life  guards  a  gold  stick 
on  his  receiving  the  regiment. 

Stiok,  SUyer— The  field  officer  of  the 
life  guards,  when  on  duty,  is  called  silver 
stick. 

Still  (Latin,  stillOf  1  drop) — Maunder 
describes  it  as  '*  a  chemical  apparatus  for 
vapourising  compound  fluids,  and  recon- 
densing  the  vapours  of  each  of  the  com- 
ponent parts  as  they  are  successively 
raised  by  heat.  It  consists  of  a  body  or 
boiler,  a  worm,  a  refiigerator,  and  a  re- 
ceiver." 

Stiirap — An  iron  hoop  fastened  to  the 
saddle  by  a  leather  strap,  to  enable  the 
rider  to  mount  and  dismount,  and  support 
his  foot  while  in  the  saddle.  The  present 
pattern  stirrups  are  similar  to  those 
attached  to  a  hunting-saddle.  The 
stirrup  irons  are  made  of  shear  steel. 
The  lance  stirrup  has  a  leather  bucket 
attached  to  it,  for  the  butt  of  the  lance. 

Stock — The  nave  of  a  wooden  wheel ; 
the  handle  of  a  tool.  The  whole  of  the 
wooden  part  of  a  rifle,  pistol,  &c.  is 
termed  the  stock ;  it  is  generally  made  of 
walnut  wood. 

Stock  with  Taps  and  Dies— Tools  used 
in  workshops.  The  dies  and  taps  are 
made  of  cast  steel ;  the  former  for  cutting 
screws  or  bolts,  the  latter  for  internal 
screws,  as  in  nuts ;  they  are  of  three 
sizes,  large,  medium,  and  small.  A  set 
of  either  size  comprises  a  stock,  3  dies 
of  sizes,  9  taps,  or  3  to  each  die ;  named 
entering,  second,  and  fiill  tap,  and  a 
wrench. 

Stockade — A  soVidi  ^^TT\caAft  <^l  VKxc^tMsc^ 
for  intienc^meiitB  ox  T^wj2tj\a,  %.  «t  ^ 
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feet  high,  or  even  more,  with  a  loop- 
holed  arrangement  for  musketry  fire. 
In  some  stockades  each  man  has  a  trap- 
hole  in  the  banquette  in  rear,  into 
which  he  disappears  after  discharging  his 
musket.  The  Burmese  and  Malays  re- 
sort very  much  to  this  mode  of  defence. 
It  is  found  to  be  the  usual  protection 
of  native  villages  among  wild  and 
forest  tribes  who  have  wood  at  their 
command.  The  best  way  to  destroy 
a  stockade  is  to  blow  it  up  either  with 
powder  bags  or  with  gun-cotton.  Shot 
or  shell  of  the  largest  nature  make  very 
little  impression  upon  this  class  of  de- 
fence.  (  Vide  Bags,  Gunpowder.) 

Stoking — ^The  operation  of  feeding  a 
furnace  with  coal.  It  requires  gi*eat 
attention,  skill,  and  experience.  It  may 
often  happen  that  two  stokers  do  not 
stoke  alike,  the  bad  stoker  burning  more 
coal,  at  the  same  time  keeping  up  less 
steam.  The  secret  in  stoking  is  this, 
that  the  coal  should  be  broken  up  into 
small  pieces,  and,  when  thrown  on  the 
furnace,  should  be  so  placed  as  to  cover 
the  whole  surface  of  the  grate,  and 
prevent  cold  air  from  coming  up  between 
the  bars  into  the  furnace,  which  would 
reduce  the  temperature,  and  consequently 
the  amount  of  steam.  In  locomotives 
the  coal  should  be  thrown  on  a  little  at 
a  time. 

Stone — A  weight  of  14  lbs.  A  mounted 
cavalry  man,  with  his  appointments, 
weighs  from  17  to  19  stone,  depending  on 
the  nature  of  cavalry.  This  is  the  total 
weight  the  horse  has  to  carry. 

Stone  Coal — Another  name  for  an- 
thracite coal  (q,  v.).  South  Wales  abounds 
in  this  nature  of  coal. 

Stone,  Oil — For  sharpening  tools,  such 
as  chisels,  |ilanes,  &c.  It  is  also  called 
Turkey  stone. 

Stone  Shot  —  Used  with  guns  up  to 
the  sixteenth  century.  The  class  of  ord- 
nance from  which  they  were  discharged 
was  comparatively  weak  as  compared 
with  that  of  the  present  day,  and  conse- 
quently the  projectiles  were  of  no  great 
size.  Stone  shot  were  also  discharged 
from  mortars.     (  Vide  Pierrier.) 

Stool-bed — A  wooden  support  for  the 
guoin  and  breech  of  a  gun,  placed  above 
the  elevating  screw. 
Stoppages  of  Fay — TVie  money  de- 


ducted from  a  soldier's  pay  under  the 
following  circumstances : — 

1.  When  at  duty.  This  stoppage  !■• 
eludes  what  be  is  liable  for  for  his  mesi* 
ing  and  his  washing  ;  it  is  not  to  exccei 
5^d.  a  day. 

2.  Stoppages  when  in  hospital : — 

Moil  Bofb 
If  receiving  hospital  diet     . .     7d.    W. 
If  receiving  medical  comforts, 

but  no  diet 6d.    61 

In  cases  of  illness  brought  on  by  thi 
soldier's  own  misconduct,  he  is  liable  to  t 
stoppage  of  the  whole  of  his  pay,  with 
the  exception  of  such  residue  as  may  to 
prescribed  by  the  Articles  of  War  fortkt 
time  being  in  force. 

There  are  also  further  stoppages  « 
follows: — 

Monthly,  for  hair-cutting.  Id. 

To  replace  necessaries,  &c.,  all  his  ftf 
except  Id.  a  day. 

When  confined  in  military  or  profoii 
prison,  or  in  garrison  cells,  l|d.  a  dayftr 
28  or  less  number  of  days,  if  supj^ieA 
with  prison  clothing. 

Barrack  damages,  whole  amount  ef 
share. 

Marking  clothing  and  necessaries  (es* 
cept  first  issue),  |d.  per  article. 

Spirit  ration.  Id.  a  ration. 

Maintenance  of  wife  and  children- 
above  rank  of  sergeant,  6d. ;  below,  SL 
a  day. 

Fines  for  drunkenness. 

On  board  ship,  l^d.  for  groceries,  aid 
Id.  for  spiiit  rations  or  their  equivalent 

Stopper — A  plug  placed  in  the  moulei 
of  muzzle-loading  small-arms,  not  ii 
breech-loaders,  to  keep  the  bore  fim 
from  rust,  and  to  prevent  dirt  froa 
entering  into  the  barrel.  It  is  madi 
of  cork  or  india-rubber,  having  a  bnM 
top.  To  make  it  thoroughly  serviee* 
able,  the  cork  or  india-rubber  should  to 
covered  with  serge  or  flannel. 

A  stopper  is  also  a  gasket  or  dioft 
piece  of  rope  used  to  keep  any  weigM 
suspended,  or  to  take  the  strain  off  • 
rope,  one  end  being  always  attached  tt 
some  fixed  object.  It  must  be  strtAgtf 
than  the  rope  it  has  to  hold. 

Stopper-hiteh — ^A  knot  for  atopperiif 
the  fall  of  a  tackle,  &c. 
X     Stoi^xing  a  lUl— Making  fiut  tiM 
\  l^  ol  ^  \A.0^%  \.Q  vn&A  fixed  object^  at  • 
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ixriiit  intermediate  between  the  running 
•id  standing  ends. 

Storekeeper — ^A  class  of  men  found 
ii  certain  goyemment  establishments 
where  stores  are  kept.  The  receipt  and 
ime  of  such  stores  are  made  by  store- 
keepers  ander  the  supervision  and  orders 
of  the  head  of  the  factory. 

Storm,  To — ^To  make  a  vigorous  assault 
M  any  position  occupied  by  an  enemy. 

Itormmg  Party — ^A  select  body  of 
Mi,  detailed  to  storm  a  position,  fortress, 
ke.  It  is  backed  up  by  supports  and 
iMtrves,  and  should  be  equal  to  about 
Mdf  the  garrison  of  the  work  to  be 
Mniilted.    (Ftcfe  Assault.) 

Mrain  on  Chms — The  pressure  exerted 
yj  the  explosion  of  the  charge,  the  ab- 
eeoe  or  amount  of  windage  induencing 
Jm  pressure.  There  are  two  principal 
tnuns  which  the  metal  of  a  gun  is 
vbjected  to,  a  transverse  or  tangential 
■d  a  hngitudinal  strain.  All  guns  are 
■tfe  or  less  subjected  to  these  strains, 
ad  the  best  test  of  a  gun  is  that  it  bears 
ke  force  of  the  gunpowder  without  being 
tivnpted,  or  the  parts  of  the  gun  being 
■  any  way  affected.  The  friction  of  the 
mjectile  in  making  its  way  up  the  bore 
I  a  great  element  of  strain. 

Itake,  vide  Streak. 

fltratagem — ^Artifice  in  war.  It  is 
kes  mentioned  by  Colonel  Macdougall, 
a  bis  *  Theory  of  War  * : — "  The  success 
f  a  stratagem  depends  mainly  on 
ke  commander's  knowledge  of  human 
•tare  in  general,  and  of  his  opponent's 
baracter  in  particular.  Its  object  is 
)  deceive  the  enemy  as  to  your 
Itigiis.  If  you  desire  a  general  action, 
iread  reports  of  the  weakness  of  your 
rmj  and  appear  to  avoid  one.  If  the 
latrary,  put  on  a  bold  face,  and 
ipear  desirous  to  engage.  The  em- 
iojment  of  stratagem  is  pnrticularly 
)plicable  to  operations  having  for  their 
nect  the  forcing  of  any  long  line 
kich  it  is  impossible  for  an  enemy  to 
uund  at  all  points,  such  as  mountain 
agea,  rivers,  entrenched  lines,  &c." 
Vide  Surprises.) 

ftrategieal  Point — Colonel  Macdou- 
ill,  in  his  'Theory  of  War,'  explains  what 
flh  a  point  is  in  warfare  as  follows : — 
tinrj  point  on  the  theatre  of  war, 
knierer    be   its    n*tare,    which    con- 


duces in  any  manner  to  strengthen  your 
line  of  operation  or  of  communication 
is  a  strategical  point" 

He  further  explains  that  ^^  Decisive 
strategical  points  are  those  only  which 
are  decisive  in  insuring  the  success  of 
any  operations  of  strategy  either  for 
offence  or  defence.  .  .  .  Thus,  any 
point  may,  by  the  relative  situations  of 
the  hostile  armies,  become  a  decisive 
strategical  point;  but  the  points  most 
likely  to  do  so  are  strong  positions  com- 
manding the  principal  great  roads,  or  a 
permanent  bridge  over  a  great  river,  or 
blocking  up  the  approach  to  passes  over 
a  range  of  mountains." 

Strategy — ^AU  movements  which  are 
not  within  the  reach  or  view  of  the  enemy 
belong  to  strategy.  It  embraces,  as 
well,  all  arrangements  of  war  prior  to 
tactical  operations;  hence  the  organisa- 
tion, administration,  mobilisation,  and  all 
the  complicated  machinery  of  an  army 
on  a  war  footing  come  under  this  head. 
Strategical  skill  consists  in  unity  of 
purpose  and  of  action,  in  simplicity  of 
design  and  vigour  of  execution,  and  in 
bringing  large  concentrated  masses  into 
action  at  the  decisive  point. 

The  following  explanation  of  the 
object  of  strategy  is  given  by  Colonel 
Hamley,  in  his  *  Operations  of  War  * : — 
"The  object  of  strategy  is  so  to  direct 
the  movements  of  an  army  that,  when 
decisive  collisions  occur,  it  shall  encounter 
the  enemy  with  increased  relative  advan- 
tage. .  .  .  The  purely  military  advantages 
to  be  attained  by  strategical  operations 
are  of  two  kinds  :— 

"1.  The  probabilities  of  victory. 

"  2.  The  consequences  of  victory." 

The  particular   objects  of  strategical 
movements  are : — 

"  1.  To  menace  or  assail  the  enemy's 
communication  with  his  base. 

"2.  To  destroy  the  coherence  and 
concerted  action  of  his  army,  by  breaking 
the  communications  which  connect  the 
parts. 

"  3.  To  effect  superior  concentrations  on 
particular  points." 

Straw — The  stalk   of   wheat,  barley, 
&c.     In  the  army,  it  forms  the  bedding 
of  cavalry  horses,  and  in  the  ^^Vk^\3tk& 
bedding  also  of  8o\d\eT&. 

StroAk — ^Iron  p\a.t%  ia»\.ft\i^'\\iY^^<i«*^^ 
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form  the  tire  round  the  circumference  of 
gun-carriage  or  other  wheels.  This  method 
is  pursued  in  the  home  service  in  tiring 
large  wheels.  The  artillery  wheels  of  light 
or  siege  carriages  at  home  and  abroad 
have  now  one  band  of  iron  for  the  tire. 

Stream — A  small  land  current  of  water. 
(  Vide  River  and  Reconnaissance.) 

Strength — Power  of  any  kind.  As 
understood  in  military  matters,  the  term 
is  variously  applied,  such  as  to  a  forti- 
fication, a  fortress,  or  any  other  military 
position  of  magnitude.  The  word  is 
also  used  in  all  returns  of  regiments 
giving  the  full  number  of  men  borne  upon 
the  establishment  in  contradistinction 
to  the  effective  force,  which  means  the 
number  fit  for  duty. 

Strength,  Texijule,  vide  Tensile 
Strength. 

Stretcher — A  portable  litter  for  carry- 
ing a  sick  or  wounded  man  off  the  field 
of  battle.  It  is  so  called  from  cross 
pieces  or  stretchers  keeping  the  poles 
separate  and  the  canvas  stretched,  thus 
producing  a  firm  but  soft  surface  for  the 
disabled  man  to  lie  on.  The  weight  of  the 
English  regulation  stretcher  is  15  lbs. 

The  requirements  of  a  good  field 
stretcher  are:  Firm,  but  not  hard  sup- 
port for  the  patient,  and  one  easily  cleaned 
of  blood  and  dirt ;  lightness,  to  facilitate 
carriage  ^by  bearers ;  strength,  to  resist 
shocks  and  rough  usages  of  war ;  sim- 
plicity of  construction,  combined  with 
capability  of  folding  into  a  small  com- 
pass for  stowage.  There  must  be  no 
detached  pieces,  which  are  liable  to  be 
lost.  Provisionjshould  be  made  for  keeping 
the  patient  off  the  ground  when  the 
stretcher  is  laid  down.  The  latest 
pattern  consists  of  a  tarred  canvas 
bottom,  attached  to  two  ash  poles,  which 
are  kept  at  the  required  distance  apart 
by  two  jointed  galvanised  iron  rods.  It  is 
fitted  with  four  short  iron  legs,  and  has 
a  pillow  secured  to  the  head. 

Streteher  Bearers — ^Men  of  the  army 
hospital  corps  whose  special  duty  in 
time  of  war  is  to  carry  the  wounded 
from  the  battle-field,  to  the  ambulance, 
wagons,  or  field  hospitals.  The  ambu- 
lance committee  has  recommended  that 
150  of  these  men  should  be  attached  to 
each  division,  and  36  to  each  brigade  of 
cavalry,     (  Fiaiff  Krankentriagei.) 


Strike,  To — There  are  several  defi- 
nitions of  this  word,  but  the  most  com- 
mon is  to  touch  or  to  hit. 

To  strike  a  blow,  in  warfare,  is  to  make 
such  an  impression  on  the  adversary  as 
probably  to  insure  victory. 

To  strike  a  tent  means  in  castrame- 
tation  to  loosen  the  cords  of  a  tent  which 
has  been  regularly  pitched. 

The  duty  of  striking  tents  is  performed 
by  the  soldiers  who  inhabit  them,  and  is 
carried  out  in  accordance  with  rules 
bearing  on  that  subject. 

To  strike  a  gyn,  to  dismount  or  take 
down  a  gyn. 

To  strike  a  camp, — The  act  of  breaking 
up  the  camp.  This  is  performed  accord- 
ing to  orders  issued  over  night,  whidi 
detail  the  hour  for  assembly,  and  the 
hour  for  reveille,  as  it  is  very  desirable 
that  the  men  should  not  he  disturbed 
sooner  than  is  requisite.  Immediately 
after  the  reveille  has  sounded,  the  coolu 
should  prepare  coffee  for  the  troops; 
whilst  this  is  being  got  ready,  the 
men  pack  up  their  blankets,  and  place 
them  in  the  wagons.  When  they  have 
finished  their  breakfast,  fires  should  be 
extinguished,  and  tents  struck  and  rolled 
up  in  their  bags.  All  trenches  and 
latrines  should  be  filled  up  before  the 
men  leave  the  ground. 

Stripe,  vide  Good-conduct  Badges ;  also 
Badge. 

Stripping — ^A  term  in  gunnery  given 
to  the  action  of  such  projectiles  as  are 
coated  with  lead,  and  which,  when  fired 
from  ordnance,  throw  off  strips  of  lead, 
and  thus  prove  sometimes  very  danger* 
ous,  particularly  when  firing  over  the 
heads  of  troops  on  active  service. 

Strentia — Is  described  as  **an  earth 
contained  in  a  mineral,  generally  of  a 
pale  green  tint  and  radiated  crystalline 
texture,  found  at  Strontian,  in  Argyle- 
shire,  which  is  a  carbonate  of  strontium ; 
strontia  is  the  oxide  of  the  metal  stron- 
tium.'' The  nitrate  of  strontium,  which 
gives  a  red  rose  colour,  is  used  in  pro- 
ducing the  red  colour  in  fireworks  and 
theatrical  exhibitions. 

Stod — ^A  place  where  horses  are  bred 

or  kept.    In    England,  the   government 

does  not,  under  this  name,  poesess  any 

such      establishment.      Honet,      whM 

X'wqaX.^^  «t%  ^^Tchased  in   the  market, 
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and  distributed  to  the  different  regi- 
ments of  the  mounted  branch  of  the 
service.  In  India,  on  the  Bengal  side, 
the  government  of  that  country  pos- 
sesses stud  depots  at  Ghazeepore,  Buxar, 
and  Kurrentadhee,  in  the  Central  Pro- 
vinces, and  two  in  the  North  West 
Provinces,  at  Haupper  and  Saharun- 
pore.  They  are  under  the  control  of 
officers  of  the  army  specially  appointed, 
belonging  to  the  stud  department  When 
the  studs  do  not  produce  a  sufficient 
number  of  horses,  they  are  purchased 
either  in  the  country  or  in  the  colonies. 
(  Vide  Horse  and  Remounts.) 

By  a  late  order  the  name  of  stud  has 
been  changed  to  that  of  remount, 

Studi  —  Projections  or  buttons  on 
the  surface  of  projectiles  fired  from 
rifled  guns,  for  the  purpose  of  making 
the  shot  take  the  grooving  of  the  gun, 
and  steadying  the  shot  or  shell  in  its 
passage  out  of  the  piece,  also  for  pre- 
Tenting  the  body  of  the  projectile  resting 
on  the  bore. 

The  form  of  the  studs  on  the  upper  sur- 
face of  heavy  muzzle-loading  ritied  guns 
is  made  to  coincide  with  the  grooves  in 
the  gun,  instead  of  being  concentric  with 
the  projectile. 

The  studs  of  all  heavy  projectiles  of 
7-inch  M.L.R.  guns  and  upwards  are 
made  of  an  alloy  of  copper  and  tin,  and 
fSutened  on  in  the  same  way  as  those  of 
the  projectiles  for  the  pieces  rifled  on  the 
Woolwich  system,  viz.  by  being  pressed 
into  under-cut  holes  in  the  projectiles. 
All  other  projectiles  have  copper  studs. 

StnfBng-boz — ^In  Bourne's  '  Catechism 
on  the  Steam-engine,'  a  stuffing-box  is 
thus  described:  —  "The  hole  on  the 
cylinder  lid,  through  which  the  piston- 
rod  passes,  is  furnished  with  a  recess 
called  a  *  stuffing-tox,'  into  which  a 
stuffing  or  packing  of  plaited  hemp  is 
forced,  which,  pressing  on  the  one  side 
against  the  interior  of  the  stuffing- 
box,  and  on  the  other  side  against  the 
piston-rod,  which  is  smooth  and  polished, 
prevents  any  leakage  in  this  situation. 
The  packing  of  this  stuffing-box  is  forced 
down  by  a  ring  of  metal  tightened  by 
screws.  This  ring,  which  accurately 
fits  the  piston-rod,  has  a  projecting 
fiange,  through  which  bolts  pass  for 
tightening    the    ring    down    upon    the 


packing;  and  a  similar  expedient  is 
employed  in  nearly  every  case  in  which 
packing  is  employed." 

Sub  (Latin  =  under) — A  familiar  abbre- 
viation used  in  the  British  army  to  signify 
a  subaltern. 

Sabahdar — A  native  officer  of  the 
Indian  army  whose  position  corresponds 
with  that  of  a  captain  in  a  European 
company  of  infantry.  It  is  also  the 
Hindu  name  for  the  governor  of  a  subah 
or  province. 

Subahdar  -  Xajor  —  The  native  com- 
mandant of  an  Indian  regiment  of  infantry* 

Subaltern  (Latin,  sub,  under ;  altemusj 
another)— Literally  means  below  another. 
The  term  is  applied  to  a  commissioned 
officer  in  the  army  under  the  rank  of 
captain. 

Subdistriet  of  the  Army,  vide  Brigade 
Depot. 

Sabdiviaion — In  artillery,  a  gun  with 
its  wagon.  In  the  infantry,  before  the 
change  in  drill  took  place,  half  a  com- 
pany was  called  a  subdivision. 

Sab-lieutenant  —  The  rank  which  has 
been  introduced  into  the  service  in  lien 
of  that  of  ensign.  It  is  given  to  all 
cadets  (cavalry  and  infantry)  after  pass- 
ing the  prescribed  examination  before 
the  Civil  Service  Commissioners,  if  the 
vacancies  in  the  army  permit  of  the 
number  who  have  passed  being  gazetted. 

The  regulations  on  the  subject  require 
that  all  who  have  passed  the  examination 
(except  those  posted  to  regiments  in  India) 
shall  proceed  to  Sandhurst,  and  there  com- 
plete a  professional  examination  in  mili- 
tary drill  and  all  other  military  subjects, 
after  which  they  will  be  post^  to  regi- 
ments. The  sub-lieutenants  sent  to  regi* 
ments  in  India  will  pursue  similar  studies, 
and  undergo  similar  examinations  in  that 
country,  before  the  garrison  instructor  of 
the  district,  to  those  they  would  have 
followed  at  Sandhurst. 

The  above  rules  are  to  be  altered  from 
January  1,  1877. 

Sublimate,  Corrosiye,  vide  Corrosive 
Sublimate. 

Sublimation  (Latin,  suhiimis,  on  high) 
— Is  explained  as  **  a  process  by  which 
solids  are,  by  the  aid  of  beat,  converted 
into  vapour  which  is  again  condensed^ 
and  often  in  cYv&taWvckfc  ^orccv.  '^^ck^ 
operation  is   £rec^\xftnt\^  it^otV^^  \.^  Vsv 
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the  purpose  of  parifying  various  chemical 
products,  and  separating  them  from  sub- 
stances which  are  less  volatile."  The 
process  is  observed  in  the  distillation  of 
sulphur,  the  result  being  *^  flowers  of 
sulphur." 

Submarine  Mine,  vide  Torpedo. 

Subordination — Subjection  to  the  will 
of  another ;  under  command  ;  readiness  to 
submit  one's  self  to  the  orders  of  superiors. 
In  the  army,  this  feeling  cannot  be  too 
deeply  instilled  into  all  ranks.  Without 
it,  no  body  of  men  could  ^rk  together ; 
like  discipline,  it  is  the  /m^ii^sp^'i^g  o^ 
order;  and  unless  it  reigns  supreme 
in  every  regiment,  confuston  and  every 
imaginaU)le  evil  must  ensue.  In  effect, 
as  James,  in  his  *  Military  Dictionary,' 
states,  it  is  subordination  that  gives  soul 
and  harmony  to  the  service;  it  adds 
strength  to  authority  and  merit  to 
obedience,  and,  while  it  secures  the  effi- 
cacy of  command,  reflects  honour  upon 
its  execution.  It  is  subordmation  which 
prevents  every  disorder,  and  procures 
every  advantage  to  an  army. 

Sabeidiary — ^As  applied  to  war-time, 
means  the  help  or  assistance  given  by  the 
troops  of  one  nation  to  those  of  another 
upon  the  payment  of  a  certain  sum  of 
money. 

Subsidy — ^A  sum  of  money  given  to  a 
foreign  power  to   enable  it   to  carry  on 
a  war   by  procuring  unlimited  succour  i 
of  auxiliary  troops,  ships  of  war,  provi-  1 
sions,  &c.  I 

Snbsist)  To — To  maintain  with  food 
and  clothing.  In  a  military  sense,  to 
give  pav,  allowance,  &c.  to  soldiers. 

SnbsiBtenoe    Moneys- An    allowance 
granted   for  the  subsistence  of  soldiers  i 
who,  whilst  in  imprisonment  in  cells,  or  j 
conflnement   in  the   guard-room,  forfeit 
their  daily  pay.     The  regulated  rate  is 
6d.  a  day.     (  Vide  Queen's  Regulations.) 

Substitnte,  Military — One  who  takes 
the  place  of  another  in  the  conscnption 
for  a  certain  remuneration ;  at  least,  this  i 
is  the  case  in  continental  countries  where 
conscription  is  the  mode  of  raising  troops 
for  the  army.  Substitutes  are  readily 
found  among  military  men  who  have 
already  served  their  prescribed  period. 

Sncconr — ^Assistance  in  men,  stores,  or 
ammunition.  To  throw  succour  or  help 
into  a  place  means  to  introduce  aimcid 


men,  ammunition,  provisions,  &c  into  a 
besieged  place. 

Sneconr,  To — To  come  to  the  rescue; 
to  help  when  in  difficulty ;  to  relieve  a 
force  requiring  assistance. 

Sulphur  —  A  yellow  brittle  mineral, 
found  in  different  parts  of  the  world. 
England  receives  its  supply  from  Italy 
and  Sicily.  In  India  it  is  obtained  from 
the  Persian  Gulf,  Sinde,  Sumatra,  and 
Burmah,  and  for  the  gunpowder  factories 
is  often  exported  from  England ;  most 
volcanic  regions  yield  it.  Before  it  can 
be  used  for  gunpowder  purposes,  it  has  to 
be  distilled  to  free  it  from  all  impurities, 
and  especially  from  all  acids.  The  fol- 
lowing is  taken  from  the  late  Major 
Baddeley's  pamphlet : — "  A  large  iron  pot 
or  retort  is  set  about  3  feet  o£P  the 
ground,  or  about  the  height  that  an 
ordinary  boiling  copper  is  placed,  having 
a  furnace  underneath.  This  pot  has 
a  movable  lid,  which  is  fixed  into  the 
top  of  the  pot  with  clay,  and  in  which 
lid  is  an  iron  conical  plug  removable 
at  pleasure.  From  the  pot  lead  two 
pipes,  one  to  a  large  circular  dome,  and 
another  to  an  iron  retort  rather  below 
its  level.  The  latter  pipe  has  an  iron 
casting  or  jacket  round  it,  which  can  be 
filled  with  cold  water.  When  desired,  the 
communication  of  these  pipes  with  the 
melting-pot  can,  by  a  mechanical  arrange- 
ment, be  shut  o£f  or  opened  as  occasion 
requires.  About  5^  to  6  cwt.  of  grough 
sulphur  is  broken  into  small  pieces  placed 
in  the  iron  melting-pot,  and  subjected  to 
the  action  of  the  furnace.  The  plug-hole 
in  the  lid  and  the  pipe  leading  to  the 
dome  are  now  left  open,  but  the  pipe 
leading  to  the  receiving-pot  is  closed. 
After  about  two  hours,  a  pale  yellow 
vapour  arises,  when  the  plug  is  put  in, 
and  the  vapour  is  conducted  into  the 
dome,  where  it  condenses  on  the  sides  and 
floor  in  the  form  of  an  impalpable  powder, 
commonly  called  *  flowers  of  sulphur,'  A 
small  pipe  leads  from  the  bottom  of  the 
dome  on  the  opposite  side  into  a  tub  filled 
with  water  to  allow  the  escape  of  the  air, 
and  sulphuric  acid  is  taken  up  by  tins 
water.  In  about  1|  to  2  hours  afWr,  the 
vapour  becomes  a  deep  iodine  colour,  when 
the  communication  with  the  dome  is  shut 
and  that  with  the  receiving-pot  is  openfd ; 
a\i  \.\i«  %9kav<^  \.vme^  cold  water  from  a  tank 
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above  is  allowed  to  pass  into  the  jacket 
ooyering  the  latter ;  the  vapour  then  dis- 
tils over,  is  condensed  into  the  pipe,  and 
runs  into  the  retort  below  in  the  form  of 
a  thick,  yellow  fluid ;  when  nearly  all  has 
distilled,  which  can  be  known  by  the 
jacket  getting  cold,  the  communication 
is  again  closed  with  the  retort,  and  the 
fluid  sulphur  left  an  hour  to  get  suffi- 
ciently cool  to  ladle  out  into  moulds; 
the  furnace  door  and  the  communication 
with  the  dome,  at  the  same  time,  are 
again  thrown  open,  that  the  rest  of 
the  Tapour  may  pass  into  the  latter. 
The  flowers  of  sulphur  thus  obtained 
are  used  for  laboratory  purposes, 
being  unfit  for  the  manufacture  of  gun- 
powder from  the  acid  they  contain ; 
and  the  crystalline  sulphur,  after  being 
allowed  to  cool  in  the  moulds,  is  barrelled 
up,  and  used  as  the  third  ingredient  in 
gunpowder.  To  ascertain  the  purity  of 
sulphur,  if  a  small  portion  is  burned  on 
a  piece  of  porcelain,  no  residue  should  be 
left;  also,  if.it  is  treated  with  distilled 
water,  litmus  paper  should  not  be  dis- 
eoloured." 

to  A  description  of  the  refining  appa- 
ratus, with  plans,  is  given  in  the  ^  Hand- 
book of  the  Manufacture  and  Proof 
of  Gunpowder,'  by  the  late  Captain 
F.  Smith,  B.A.,  assistant  superintendent 
of  gunpowder  at  the  Royal  Gunpowder 
Factory,  Waltham  Abbey. 

gnl^Lide  of  Lead,  vide  Galena. 

Snlphuxic  Aoid,  vide  Acid,  Sulphuric. 

Sumpter  Males — The  baggage  mules 
of  early  English  ai*mies  were  called  sump- 
ter  mules.  The  term  is  obsolete  now  in 
the  British,  but  is  still  retained  in  the 
American  army. 

Sun  Telegraphy,  vide  Telegraphy. 

Sunken  Battery,  vide  Battery. 

Snpecftoial  Measure — ^The  measure  of 
surfaces  or  area;  also  called  square 
measure. 

Superheated  Steam — Steam  heated 
above  the  temperature  due  to  its  pres- 
sure. It  is  used  as  a  means  of  economising 
fuel. 

Superior  Slope — In  fortification,  the 
slope  of  the  parapet  towards  the  country. 

Sapemnmeraxy  —  A  term  signifying 
«bove  the  number,  and,  when  applied  to  an 
officer  in  the  ai*my,  means  that,  on  being 
detached  from  hu  regiment  on  stafl*  or 


other  employment,  he  becomes  super- 
numerary, and  has  his  place  and  duties 
in  the  regiment  taken  by  another  officer, 
promoted  from  the  next  lower  rank.  Under 
these  circumstances,  the  officer  in  staff 
employment  is  in  excess  of  the  regulated 
number  of  officers  of  that  grade,  and  is 
sho¥m  in  italics  in  his  regiment  as  such. 
After  se]*ving  five  years  away  from  his 
regiment,  he  returns  to  it,  and  remains  a 
supernumerary,  until  absorbed ;  or  should 
his  regiment  be  in  India,  or  ordered 
home,  he  must  then  rejoin  his  regiment. 

Superseded,  To  Be— -To  have  another 
put  in  one's  stead. 

Sapplies — Necessary  stores  and  pro- 
visions furnished  to  troops.  Under  the 
latter  head  are  rations  (q.  o.)  which  are 
supplied  by  the  commissariat. 

On  an  army  taking  the  field,  food  of 
various  descriptions  is  dealt  out  to  it 
from  day  to  day,  arrangements  being 
made  by  means  of  supply  carts  to  carry 
the  food  from  the  nearest  magazines. 
If  fresh  meat  can  be  supplied  in  the 
country,  well  and  good ;  if  not,  salt  meat 
will  form  one  portion  of  the  ration. 
Bread  is  provided  by  travelling  bakery 
wagons. 

In  time  of  peace  the  method  of  supply  is 
by  contract  for  the  principal  articles  of 
sustenance,  such  as  bread,  meat,  corn, 
hay,  straw,  &c.,  which  the  commissariat 
inspects  and  issues.  Smaller  articles, 
such  as  groceries,  &c.,  are  purchased  by 
the  soldier.  In  large  standing  or  per- 
manent camps  in  the  country,  butcheries 
and  bakeries  have  been  introduced,  and 
with  advantage  to  the  efficiency  of  the 
commissariat. 

In  war-time,  there  are  four  sources 
from  which  an  army  can  be  supplied  :^ 

1.  Supply  from  home ; 

2.  By  contract,  delivery  to  be  made 
at  base  of  operations ; 

3.  By  purchase  in  the  country  occupied ; 

4.  By  requisition  or  seizure;  or  by 
a  combination  of  all  the  four  above  men- 
tioned methods. 

The  fourth  mode,  viz.  by  seizure, 
would  be  exceptional,  and  even  then 
everything  would  have  to  be  paid  for. 
Nowadays,  an  army  for  the  most  part 
is  dependent  for  its  supplies  on  the  d\<- 
ferent  magazvii«&  Qi.  X).^  %a\.«Xi\\^^\a.SX»» 
rear. 
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The  English  method  of  payment  for  all 
supplies  in  an  enemy's  country  is  the  more 
certain  and  satisfactory  mode  of  obtain- 
ing what  is  required,  especially  in  a  poor 
country  and  over  a  restricted  area.  For 
though  the  system  pursued  by  the  French 
during  the  Peninsular  War,  of  forced  re- 
quisitions, enabled  them  to  support  their 
troops  when  the  fini^lish  could  not,  ex-, 
perience  has  shown  that  the  principle  we 
have  adopted  is  the  most  sure  in  the 
end,  the  most  just,  and  establishes  a  good 
feeling  between  the  ai*my  and  the  inha- 
bitants. In  1 814,  in  the  south  of  France, 
Wellington  was  able  to  maintain  his  army 
in  abundance  from  carrying  out  this  sys- 
tem, whereas  the  French  army  was  al- 
most starving  in  its  own  country,  the 
population  preferring  ready  money  to 
bons.  The  Prussians,  in  Bohemia,  in  1866, 
suffered  great  want,  though  the  country 
abounded  in  cattle,  from  the  inhabitants 
driving  their  cattle  away  into  the  moun- 
tains, to  escape  requisitions.  In  the 
Franco-German  war,  the  Germans,  it  is 
said,  gave  up  this  system,  and  purchased 
all  articles  of  food. 

In  the  defence  of  a  place  such  as  a 
large  fortress,  every  endeavour  must  be 
made  to  husband  the  resources  within  it. 
The  food  which  will  keep  longest,  such 
as  biscuits,  must  be  kept  to  the  last. 
The  surrounding  country,  as  far  as  is 
possible,  should  be  made  to  yield  all  it 
can  up  to  the  last  moment,  and  all  food 
in  the  hands  of  the  inhabitants  should  be 
seized ;  and  when  once  shut  up,  everyone 
within  the  fortress  who  is  able  should 
contribute  to  the  common  store  such 
supplies  as  each  possesses. 

Each  German  army  corps  on  war  foot- 
ing carries  in  provision  wagons  four  days* 
rations  for  men,  and  a  further  number  of 
wagons  carrying  six  days'  rations  for  men 
and  horses.  The  latter  wagons  maintain 
connection  with  the  magazines.  The 
soldier  himself  carries  three  days'  ordinary 
and  three  days'  reserve  rations. 

SupplieB,  Director  of^  vide  Director  of 
Supplies  and  Transport. 

Sapply  Department  —  A  branch  of 
the  control  department  (g.  v.),  now  abo- 
lished, and  replaced  by  the  commissariat 
department.  (Vide  Addenda,  Commis- 
sariat Department.) 

This  department  has  for  its  object,  a& 


its  name  implies,  the  providing  of  an  army 
with  food,  whether  in  time  of  peace  or  war. 

Support — An  aid ;  a  sustaining  power. 
In  military  manoeuvres,  the  term  supports 
is  given  to  a  technical  formation,  being 
the  second  line  in  a  battle,  either  in  the 
attack  or  the  defence.  (  Vide  Skirmishers.) 

Snroharged  Miney  vide  Compression, 
Globe  of. 

Snroingle  —  A  girth  made  of  strap 
leather  and  attached  to  the  saddle.  It 
consists  of  a  long  body  and  short  strap, 
and  is  buckled  with  exactly  the  same 
degree  of  tightness  as  the  girth,  the  buckle 
being  placed  so  as  just  to  touch  the  lower 
edge  of  the  near  flap  of  the  saddle. 

Snrcoat — A  tunic  worn  by  knights  of 
the  middle  ages  over  the  coat  of  mail ;  it 
was  usually  made  of  silk  of  one  uniform 
colour,  but  sometimes  variegated,  some- 
times richly  embroidered. 

Snrgeon — A  medical  officer  attached  to 
regiments  to  assist  the  surgeon-major  im 
his  duties.  ( Vide  Addenda,  Medical  De- 
partment.) 

Snrgeon-Xigor — A  medical  officer  who 
is  attached  to  and  in  medical  charge  of  a 
regiment.  He  is  assisted  by  one  or  more 
medical  officers  subordinate  to  himsel£  As 
senior  medical  officer,  he  remains  always 
with  the  head-quarters  of  the  regiment 
when  any  portion  of  it  is  detached. 

Surprise,  To — Suddenly  to  come  npon 
the  enemy. 

Surprises — Certain  stratagems  of  war 
made  use  of  by  an  army  wishing  to 
take  an  enemy  unawares.  The  object 
of  such  an  attack  is  with  the  view  of 
surprising  and  capturing  some  important 
post,  stronghold,  &c.,  or  to  disconcert 
the  enemy  in  some  unexpected  way.  To 
carry  out  such  a  movement  necessitates 
great  secrecy  being  observed,  in  order 
that  the  enemy  may  have  no  suspicion  of 
what  is  intended ;  and  with  this  view 
great  precautions  must  be  taken  to  pre* 
vent  information  being  carried  to  the 
enemy  by  spies,  villagers,  or  any  other 
party  likely  to  be  favourable  to  the  op- 
posing force. 

The  troops  detailed  to  carry  out  the  sur- 
prise must  be  composed  of  men  of  strength 
and  vigour,  whose  physique  is  equal  to  any 
fatigue,  and  who  are  confident  in  them- 
selves as  to  their  power  of  executing  the 
^u\.^  \TXi^Q&«d  u^on  them.    Guides  should 
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accompany  the  force,  and  be  distribated 
among  the  troops  in  such  a  manner  as  to 
prevent  wandering  from  the  right  path. 
Before  and  after  the  departure  of  the 
sarprising  party,  no  one  should  be 
all  >wed  to  leave  the  camp  or  fortress  for 
a  considerable  time,  so  as  to  prevent  any 
information  being  taken  to  the  enemy  of 
what  is  going  on.  Patrols  of  cavalry 
should  be  sent  out  around  and  about  the 
CMnp  at  some  distance  to  pick  up  strag- 
glers, who  may  be  likely  to  carry  intel- 
ligence to  the  enemy. 

There  are  no  laid-down  rules  for 
carrying  out  a  surprise.  The  instruc- 
tions given  to  the  party  must  depend  on 
circumstances,  which  the  general  in 
command  of  the  army  will  be  best  able 
to  explain.  Much  must  be  left  to  the  in- 
telligence and  ingenuity  of  the  officer  com- 
manding the  party  to  bring  the  attack  to 
a  satisfactory  conclusion.  Secrecy,  how- 
ever, is  the  chief  point  to  be  observed. 

**  History,"  as  James,  in  his  *  Military 
Dictionary,*  states,  **  furnishes  us  with 
various  instances  in  which  fortified  places, 
strongholds,  and  gates,  have  been  sur- 
prised. There  are  others  again  in  which 
surprises  have  been  practised  with  success 
by  means  of  spies  and  of  secret  intercourse 
with  one  or  more  of  the  party  against 
whom  you  are  engaged." 

Samnder,  To — To  give  up  possession 
of  anything.  In  battle,  when  unable,  to 
make  good  one's  retreat,  or  m  the  case  of 
a  fortress  being  unable  to  stand  out 
against  the  attack  of  the  besiegers,  to 
surrender  is  then  to  lay  down  arms  and  to 
give  up  the  garrison  as  prisoners  of  war. 

Not  by  force  of  arms  alone  has  a  fort- 
ress to  surrender ;  it  may  have  to  do  so 
from  being  starved  out  by  the  besiegers. 

The  greatest  surrender  of  troops  in  the 
field  that  we  are  acquainted  with  in  late 
years  is  that  of  the  French  army  at 
Sedan ;  of  fortresses,  that  of  Strassburg, 
of  Metz,  and  others  in  France  during  the 
Franco-German  war  of  1870-71. 

To  surrender  at  discretion  means  to  give 
onteelf  up,  or  to  deliver  up  an  army  or  a 
fortress,  into  the  hands  of  the  victorious 
general  without  stipulating  any  terms. 

Snryey,  To  (French,  surwir,  to  over- 
look)-—The  art  of  measuring  and  deter- 
mining the  boundaries  and  superficial 
•xtent  of  any  portion  of  the  earth's  sur- 


£u}e.  Surveying  is  carried  out  either  by 
means  of  a  chain  or  with  the  aid  of  an- 
gular instruments. 

Trigofwmetrical  survey  is  the  highest 
branch  of  measurement  of  the  earth's 
surface,  in  which  the  use  of  instruments, 
such  as  the  theodolite,  the  sextant,  &c., 
is  indispensable  in  forming  the  network 
of  triangles  upon  which  the  accuracy  of 
the  survey  depends.  This  nature  of  survey 
is  u^  for  making  geographical  maps,  or 
for  measuring  an  arc  of  the  terrestrial 
meridian. 

In  India  the  trigonometrical  survey 
has  been  carried  on  for  many  years  past 
under  the  supervision  of  the  Indian,  now 
royal,  engineers. 

Topographical  survey  is  a  minute  and 
particular  description  of  places,  as  rivers, 
hills,  woods,  villages,  roads,  bridges,  and 
other  buildings.  This  nature  of  survey 
is  generally  applied  to  military  purposes, 
in  the  formation  of  maps  for  the  guidance 
and  information  of  the  general  in  com- 
mand, who  should  possess  a  thorough 
knowledge  of  the  physical  conformation 
of  the  country,  its  obstacles  and  resources, 
in  which  he  has  to  operate.  ' 

Frederick  the  Great  was  one  of  the 
first  to  recognise  the  value  and  necessity 
of  such  information,  as  it  enabled  the 
commander  of  a  force,  technically,  "  to  see 
before  him."  Good  military  maps  of  a 
country  are  most  useful  either  to  the  in- 
vaders or  invaded ;  but  it  frequently 
happens  that  the  field  of  warfare  is  one 
of  which  no  careful  survey  has  been  made 
or  is  procurable.  Officers  of  the  staff  are 
therefore  required  to  make  good  this  defi- 
ciency, by  traversing  with  rapidity  the 
country  to  be  surveyed,  measuring  the  dis- 
tances by  their  own  pace  or  that  of  their 
horse,  and  obtaining  a  rough  knowledge  of 
the  hills,  rivers,  valleys,  &c.  by  a  rapid 
glance  or  by  means  of  angular  instru- 
ments, such  as  the  pocket  sextant  or  the 
prismatic  compass ;  and,  having  obtained 
all  the  necossary  information,  submit- 
ting a  topographical  sui-vey  of  the  whole 
countrv  reconnoitred. 

Such  surveys  or  military  sketches  are 
furnished  by  the  topographical  branch  of 
the  intelligence  department  (7.  v.),  but  the 
execution  of  them  devolves^  in.tVv^^%\!^,c)^ 
the  quaTteTmaa\>«T-^«nftt«!iL%  ^«^«.t\.'ui^inX. 

In  peace-tim^  aiv«»\A,%'fe  \%A«Jfc«tt.V5 
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the  intelligence  department  to  secure 
maps  and  all  information  of  countries 
which  may  become  theatres  of  war.  In 
these  maps  every  detail  likely  to  assist 
the  commander  should  be  delineated. 
A  careful  reconnaissance  of  the  country 
would  also  give  the  necessary  infoiTnation. 

In  most  countries  the  topographical 
surveys  are  either  completed  or  in  pro- 
gress. In  England  all  operations  con- 
nected with  such  surveys  are,  with  the 
cadastral  survey,  concentrated  in  one 
department,  the  ordnance  survey,  which 
since  1870  has  formed  part  of  a  purely 
civil  department  of  the  state,  the  Office  of 
Works.  Originally  the  topographical  sur- 
vey was  purely  a  military  survey,  but 
for  many  years  past  the  ordnance  survey 
maps  have  been  constructed  with  the 
paramount  view  of  general  utility  to  all 
classes  in  the  kingdom,  and  the  military 
character  of  the  topographical  map  on 
the  1-inch  scale  has  given  way  to  the  civil 
requirements  of  the  state.  On  the  conti- 
nent the  topographical  survey  is  conducted 
by  the  war  department  of  the  country. 

Abroad,  as  well  as  in  England,  large 
establishments  are  kept  up  for  the 
reproduction  of  topographical  maps, 
whereby  an  infinity  of  copies  can  be 
struck  off  by  the  process  of  photography, 
photozincography,  photolithography,  he- 
liogravure, and  papyrotype. 

Surveys  are  drawn  on  different  scales 
(q.  v.),  and  those  surveyed  upon  a  25-inch 
scale  take  the  name  of  cadastral  surveys. 
(  Vide  Cadastral,  and  Map.) 

Surveyor-General  of  Ordnanoe— One 
of  the  three  great  officers  of  state,  whose 
department  has  the  supply  of  all  kinds 
ot  stores,  transport,  and  quarters. 

Saspension  Bridge — ^A  bridge  made  of 
rope  or  chain,  and  employed  in  military 
operations  to  effect  a  passage  across  an 
opening  where  no  intermediate  points 
of  support  are  obtainable.  Suspension 
bridges  can  be  made  also,  in  case  of  emer- 
gency, of  Jones'  iron  gabion  bands, 
joined  together  by  bolts  and  nuts,  and 
used  from  one  to  four  thicknesses  accor- 
ding to  the  strength  required. 

£uipension  of  Aniii— A  short  truce 

(q.  V.)  between  hostile  armies  to  enable 

them  either   to  bury  their  dead  or  to 

treat  with  the  view  of  making  proposab 

/or  surrender,  &c. 


Battlers — Camp  followers  (q.  ©.). 

Swage  Tools — Rounding  tools  for  the 
heads  of  screws,  collars,  flanges,  &c. 

Sweep  Bar — The  rear  bar  of  a  siege 
howitzer  limber  (O.P.),  which  connects 
the  futchels. 

Swingle-tree — Used  for  draught  pur- 
poses and  fastened  to  the  splinter  bar 
on  the  near  side  of  the  shaft. 

Switches — ^As  explained  in  Brande  and 
Cox's  *  Dictionary,'  are  "movable  rails, 
which  are  used  to  deflect  a  train  from  one 
line  of  rails  on  to  another.  At  one  end 
they  are  fixed  to  a  centre,  while  the  other 
end,  which  is  tapered  to  a  point,  i&  moved 
against  the  side  of  the  rail  by  a  horizon- 
tal rod  and  handle,  to  which  a  heavy 
weight  is  attached  to  bring  hack  the 
switch  to  its  normal  position  as  soon  as 
the  handle  is  released.  Switches  are 
either  single  or  double,  the  first  being 
made  with  one  movable  rail,  and  the 
second  with  two.  Double  switches  are 
usually  employed  for  sidings,  as  they 
throw  the  rails  less  out  of  gauge,  and  less 
disturb  the  continuity  of  the  line." 

Swivel-gun — In  artillery,  a  gun  fixed 
on  a  swivel  either  on  the  back  of  an  ani- 
mal, such  as  a  camel,  or  on  a  wall,  or 
any  commanding  position. 

Sword — An  offensive  weapon,  consist- 
ing of  a  steel  blade,  long  and  pointed,  flat 
or  triangular,  and  slightly  curved,  en- 
cased in  a  sheath  of  steel,  brass,  or 
leather.  The  handle  has  a  guard  and 
pommel,  in  which  the  tongue  of  the 
sword  is  rivetted.  The  sword  is  a  weapon 
in  general  use  throughout  the  world,  and 
is  the  aim  of  the  British  cavalry,  except 
in  the  Lancer  regiments.  The  moulted 
artilleryman's  sword  is  a  cavalry  sword ; 
that  of  the  dismounted  branch,  a  short 
sword.  The  swords  used  in  the  British 
service  are  made  at  Sheffield.  (^Vide 
Appendix  F.) 

During  the  Anglo-Saxon  period,  A.D. 
450-1016,  as  stated  by  Lieutenant- 
Colonel  Luard,in  his  work  on  the  early  his- 
tory of '  The  Dress  of  the  BritUh  Soldier,' 
the  sword,  like  all  the  other  wei^tons 
of  that  period,  was  made,  very  wisely, 
of  iron,  two-edged,  long,  and  straight 
— "  long  broadswords  double-edged." 

During  the  reign  of  Edward  IT.  the 

following  swords  were  in  ose  in  Snrrae : — 

ytVv^broQftvnoirt  Qt  short  sword,  the  mnch 
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rencontre  sword,  the  saccado  or  long 
sword,  the  espadan  or  two-handed  sword, 
the  Swiss  or  basket'hilted  sword,  a  Spanish 
sword  called  the  toledo,  or  more  properly 
rapiery  a  tuck  inclosed  in  a  walking-stick, 
a  poniard,  a  dagger,  sabre,  and  scimitar. 

Sword  Ezereise— The  method  of  teach- 
ing the  use  and  practice  of  the  sword. 
As  stated  in  the  revised  *  Infantry  Sword 
Exercise,*  **  the  object  of  the  sword  exer- 
cise is  to  give  quickness  and  dexterity 
in  the  use  of  that  weapon,  and  this  can 
easily  be  acquired  by  practising  the  move- 
ments laid  down  in  the  drill-book.'' 

Sword-bayonet — A  weapon  which  can 
be  used  either  as  a  sword  or  a  bayonet.  It 
has  been  issued  to  the  engineers,  to  rifle 
regiments,  and  to  sergeants  of  the  line, 
and  it  is  contemplated  to  issue  it  to 
the  foot  artillery.  The  weight  of  the 
sword-bayonet  is  1  lb.  15  oz. ;  that  of 
the  scabbard  (leather),  9^  oz. ;  the  length 
of  the  blade  is  25-}  inches. 


T. 


Tabard — An  upper  military  garment 
which  was  generally  worn  in  the  reign  of 
Richard  II.,  and  continued  in  use  till  the 
time  of  Henry  VIII.  It  was  a  species  of 
tunic,  which  covered  the  front  and  back 
of  the  body,  but  was  generally  open  at 
the  sides  from  the  shoulders  downwards. 
From  the  time  of  its  first  introduction  it 
was  used  by  the  military  ;  afterwards  it 
was  emblazoned  like  the  surcoat  with 
armorial  bearings. 

Table,  Sound — ^A  knightly  but  some- 
what mythical  brotherhood,  instituted 
as  a  distinction  for  military  merit,  by 
King  Arthur,  son  of  Uther  Pendragon, 
third  son  of  Constantino.  It  consisted  of 
twenty-four  knights,  of  whom  the  king 
himself  was  chief,  who  came  from  all 
parts  to  the  court  at  Camelot,  to  give 
proof  of  their  prowess  in  arms.  To  avoid 
Jealousies  and  questions  of  precedence, 
King  Arthur  caused  a  round  table  to  be 


made  for  these  festive  gatherings,  whence 
the  knights  were  called  Knights  of  the 
Round  Table.  At  Whitsuntide  in  each 
year,  they  used  to  meet  in  full  conclave 
at  Winchester,  where  may  now  be  seen 
what  tradition  asserts  to  be  the  famous 
Round  Table  itself;  though  the  learned 
in  such  subjects  say  that  its  date  is  of 
no  greater  antiquity  than  the  reign  of 
Henrv  VIII. 

Tabling — In  carpentry,  the  process  of 
letting  one  piece  of  timber  into  another 
so  as  to  form  one  solid  piece.  This  method 
is  very  often  resorted  to  when  wood  of 
sufficient  scantling  is  not  to  be  obtained 
for  any  particular  work,  such  as  the  beam 
of  a  gun-carriage. 

Tackle— A  machine  for  raising  and 
lowering  heavy  weights.  Tackles  are 
thus  described  : — "  A  simple  tackle  con- 
sists of  one  or  more  pulleys  rove  with  a 
single  rope.  The  rope  is  termed  a  /a//, 
and  the  pulleys  are  called  blocks.  When 
a  tackle  is  in  use,  one  end  of  the  fall  is 
made  fast,  the  other  is  hauled  upon.  The 
fixed  end  is  called  the  standing  end  of  the 
fail;  the  other,  the  running  end.  Each 
separate  part  of  the  fall  contained  be- 
tween two  blocks,  or  between  either  ex- 
tremity and  a  block,  is  called  a  return  of 
the  fall. 

"  To  overhaul  a  tackle  is  to  separate 
the  blocks. 

"  To  fleet  blocks  is  to  bring  them  as 
close  together  as  possible  by  hauling  on 
the  fall.  Wooden  blocks  are  generally 
bound  on  the  outside,  in  the  direction  of 
their  length,  with  a  grummet,  which  is 
called  the  strap  of  the  block. 

**  If  the  strap  be  continued,  so  as  to 
form  a  tot/,  at  the  end  of  the  block  which 
has  no  hook,  the  block  is  called  a  tail 
or  jigger  block,  and  if  a  tackle  has  its 
movable  block  so  furnished,  it  is  called  a 
jigger  tackle.  A  single  movable  block  is 
called  a  whip ;  another  single  block  ap- 
plied to  the  fall  converts  it  into  a  whip 
upon  whip.  Two  double  blocks,  one  fixed 
and  the  other  movable,  make  a  gun  tackle, 
A  single  and  a  double  block,  the  former 
fixed  and  the  latter  movable,  make  a  luff 
tackle, 

''A   treble   and  a  double  block,  the 
former  fixed,   the   latter  TCk!(^^«W<^^  -ki^ 
called  a  ^r^n  tackle. 

"A   runner  ticlile    U   Taet^Jrj   ^  VaSS. 
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tackle  applied  to  the  end  of  a  large  rope 
rove  through  a  single  block." 

Taotloal  Pomts — Are  thus  defined  by 
Colonel  Macdougall : — "  All  points  on  a 
field  of  battle  which  may  impede  the 
advance  of  an  enemy  to  attack  your 
position,  or  which  may  facilitate  the 
advance  of  your  army  to  attack  the 
enemy's  position,  are  tacUcal  points,  and 
should  be  occupied." 

"  Tactical  decisive  points"  he  further 
explains,  '*  are  points  on  a  field  of  battle 
which,  when  occupied  by  your  army, 
will  enable  it  to  make  an  attack  on  the 
enemy,  whose  success  would  be  decisive 
on  the  issue  of  the  engagement ;  and  all 
points  on  a  field  of  battle  in  possession  of 
the  enemy  which  will  enable  him  to 
frustrate  your  attack  on  any  other  part 
of  his  position,  or  which  will  enable  him 
to  impede  or  intercept  your  line  of  re- 
treat, if  repulsed,  are  tactical  decisive 
points  for  offence.  Reverse  the  condi- 
tions, and  you  will  obtain  the  tactical 
decisive  points  for  defence, 

*^The  flanks  and  most  advanced  salients 
of  the  position  are,  in  general,  the  most 
decisive  points.** 

Taotiofi — ^All  movements  of  an  army 
executed  in  presence  of  or  near  an 
enemy ;  the  manoeuvres  carried  out  on 
the  battle-field. 

"The  tactics  of  a  soldier,"  writes 
Colonel  Burne,  in  his  *  Militarv  Die- 
tionary,'  "are  the  correct  performance 
of  military  movements;  those  of  an 
officer,  to  know  how  to  direct  their  exe- 
cution, and  those  of  a  general,  to  com- 
bine them  in  such  a  manner  as  to  en- 
sure success."  Under  tactics  are  in- 
cluded the  different  orders  of  battle,  posi- 
tions, attacks,  pursuit,  retreat,  all  of 
which  subjects  will  be  found  separately 
treated  each  under  its  own  head. 

From  feudal  times,  when  soldiers  were 
armed  with  axes  and  shields,  to  our 
days  of  rified  guns  and  breech-loading 
rifles,  tactics  have  undergone  great 
and  remarkable  changes,  the  formation 
of  lines  of  battle  getting  thinner  and 
thinner  as  weapons  became  improved. 
The  Greeks  fought  in  a  depth  of  sixteen 
and  even  eighteen  ranks;  the  Roman 
legions  in  ten,  and  towards  the  end  of 
the  empire  in  eight  and  subsec^uently 
six  ranks  deep.     These  formations  gra- 


dually decreased  on  the  continent  to 
three  ranks  until  1713,  and  that  forma- 
tion remained  so  until  two  ranks  were 
adopted.  This  again  was  modified  to 
meet  the  requirements  necessitated  by 
the  introduction  of  arms  of  precision; 
and  loose  formation  and  skirmishers  are 
now  required  where,  under  previous  con- 
ditions, solid  and  compact  bodies  were 
maintained.  Extended  movements  neces- 
sitate that,  for  the  infantry,  troops  should 
be  divided  into  a  first  line  composed  of 
skirmishers  {q.  v.),  a  second  line  (first  and 
second  supports),  and  a  reserve ;  and  thus 
the  component  parts  of  a  tactical  forma- 
tion are  threefold  instead  of  twofold  as 
before.  This  formation  gives  a  greater 
facility  of  deployment,  adding  at  the 
same  time  greater  power  to  troops  of 
taking  advantage  of  the  shelter  offered 
to  them  during  the  advance,  and  thus 
lessening  the  number  of  casualties. 

The  tactics  of  the  mounted  branches 
of  the  army  have  also  been  considerably 
changed  of  late.  The  cavalry  (q,  v,),  to 
which  ancient  and  modern  leaders  owe 
most  of  their  victories,  will  not,  probably, 
take  in  the  future  the  prominent  part  it 
has  played  in  the  past.  Its  duties  during 
a  campaign  belong  more  to  strategy  than 
to  tactics,  and,  therefore,  every  cavalry 
reform  has  tended  of  late  towards 
giving  a  more  complete  independence 
to  that  branch  of  the  service.  Not- 
withstanding, as  exemplified  by  late 
wars,  cavalry  can  still  be  (ialled  upon 
to  render  great  service  in  certain  cases 
of  emergency,  such  as  keeping  in  check 
an  advancing  foe,  silencing  guns,  and  in 
pursuit.  In  attacks  of  cavalry  against 
cavalry,  long  lines  very  rarely  occur; 
during  the  late  wars,  cavalry  was  never 
or  seldom  used  with  a  very  large  front, 
that  of  a  regiment  being  usually  about 
the  extreme.  Attacks  in  open  column, 
that  is,  with  a  body  immediately  in  sup- 
port, and  another  in  rear  as  reserve, 
have  been  generally  made;  attacks  in 
Echelon,  either  in  Echelon  from  the  right 
or  lef^  or  Echelon  Arom  the  centre,  being 
generally  useful,  as  well  as  those  of 
oblique  foinnations  on  either  flank. 

With  the  great  power  of  riBed  guns 

and    the    destructive    effect   of  Shrap- 

lUel^  cavalry   is   taught  to   show  itself 

\\Ti  \)o^\«%  «&  \\\.\.\ft  «a  ^osaibU  within 
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range  of  the  enemy's  artillery.  In  attacks 
on  batteries,  either  to  silence  the  guns  or 
to  force  them  to  limber-np  for  a  time, 
a  formation  in  skirmishing  order  has  been 
advocated,  that  is,  one  troop  extended, 
supported  by  a  squadron  with  open  files 
to  advance  rapidly  upon  the  guns. 

Cavalry,  in  future,  may  not  be  able  to 
act  successfully  against  steady  infantry 
in  thorough  formation.  During  the  war 
of  1870-71,  the  German  infantry  received 
the  charges  of  the  French  cavalry  in  open 
order,  the  men  firing  from  behind  cover, 
the  old  square  formation  being  thus 
Abandoned.  Cavalry  movements,  in  the 
future,  will  be,  probably,  directed  towards 
turning  a  flank  or  piercing  a  centre. 

The  adoption  of  rifled  guns  has 
not  been  without  its  influence  on  the 
tactics  of  field  artillery,  but  the  gene- 
ral principles  on  which  the  tactics 
of  that  arm  are  based  have  not  under- 
gone notable  changes,  and  its  main 
rdle  has  remained  what  it  used  to  be — 
to  prepare  the  path  for  cavalry  and  in- 
fiutry.  Artillery  opens  fire  only  when 
within  a  good  range  of  the  enemy ;  in 
favourable  circumstances  of  weather  and 
of  open  ground,  it  is  now  impossible  to 
maintain  column  formation  under  the 
fire  of  rifled  artillery  at  any  distance 
nnder  4000  yards.  Shrapnel  shell  can 
be  used  with  considerable  effect,  even 
against  skirmishers,  at  ranges  under  2000 
yards.  Important  results  can  b«  obtained 
by  concentrating  the  fire  of  artillery  on 
one  point  if  possible;  this  is  effectually 
gained  by  massing  guns  (q,  v.).  The  use 
of  field  batteries  greatly  depends  on  their 
mobility.  The  Germans,  during  the  war 
of  1870-71,  pushed  their  artillery  to  the 
front,  in  advance  of  the  skirmishers,  with 
the  object  of  gaining  time  and  establishing 
A  superiority  of  fire  early  in  the  battle. 

The  following  principles  on  the  subject 
of  artillery  tactics  are  taken  from  Lieu- 
tenant-Colonel Brackenbury's  lecture  at 
the  United  Service  Institution  on  April 
28,  1876:— 

**  Ist  principle, — Since  field  artillery 
can  move  at  a  trot,  and  its  fire  is  of 
great  value  at  all  stages  of  a  battle,  and 
at  all  ranges,  a  general  should  endeavour 
to  obtain  a  superiority  of  artillery  as 
early  as  possible.  To  gain  this,  his  whole, 
•r  nearly  his  whole,  force  of  guns  should 


be  pushed  well  forward  and  massed  at 
the  beginning  of  a  combat,  so  that  it 
may  crush  the  enemy's  artillery  in  detail 
as  the  latter  comes  into  position.  2nd 
principle. — Whether  acting  offensively  or 
defensively,  artillery  can  protect  its  own 
front  in  ordinary  open  country,  and 
should  not  retire  .before  infantry  unless 
the  whole  force  is  retreating.  Srd  prin- 
ciple.— But  artillery  can  be  sorely  an- 
noyed, or  even  caused  to  retire,  by  the 
fire  of  infantry  skirmishers,  well  con- 
cealed in  folds  of  ground  or  behind  walls 
and  trees.  Therefore  infantry  should  not 
attack  in  any  formation,  but,  so  to  say, 
stalk  the  gnns,  and  this  being  granted, 
infantry  always  attack  guns ;  who  knows 
but  that  they  may  be  unsupported  ?  Ath 
principle. — ^TTie  only  reply  to  such  hidden 
attacks,  early  in  the  battle  before  the 
friendly  infantry  has  come  up,  is  by  the 
use  of  dismounted  cavalry;  or,  better 
still,  by  mounted  men  trained  to  work  on 
foot  either  as  riflemen  or  gunners,  and 
permanently  attached  to  the  batteries. 
btk  principle. — Since  artillery  can  take 
care  of  itself,  provided  its  flanks  are  pro- 
tected, a  line  of  guns  may  be  deployed, 
and  behind  it  the  infantry  may  effect 
turning  movements  to  act  on  the  enemy *s 
flank.  When  such  a  flank  attack  is  ready 
to  be  delivered,  the  mass  of  guns  should 
concentrate  their  fire  on  that  part  of  the 
enemy's  line  about  to  be  assailed  till  it  is 
shaken.  6M  principle.  —  A  system  of 
signals  should  be  devised  and  used  so  as 
to  enable  a  large  number  of  guns  to  act 
simultaneously  against  the  same  point. 
1th  principle. — When  the  infantry  com- 
bat has  commenced,  as  many  guns  as 
possible  should  be  pushed  close  up  to  the 
enemy — say,  within  1000  yards^-or  to 
that  distance  where  they  will  find  the 
best  and  'nearest  positions  to  the  enemy. 
8M  principle. — When  artillery  advances 
to  close  combat,  a  considerable  number  of 
men  and  horses  should  follow  the  bat- 
teries as  near  as  they  can  consistently 
with  keeping  under  cover.  If  this  be 
done,  there  is  no  fear  of  leaving  the  guns 
in  the  hands  of  the  enemy.  At  such 
moments  cover  becomes  a  secondary  con- 
sideration.  Artillery,  like  infantry  or 
cavalry,  in  close  combat  mus>t  Q.^\x\i\>  ^^v 
heavy  losses  in  m«n.  %.xA  \v«t«.fe^^^yQ^.  >i>^«^ 
I  must  determinft  to  ctu"^  VJafe  wv^iTtv^  \^ 
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th£tt  part  of  the  field,  remembering  that 
^  omelettes  are  not  made  without  breaking 
of  eggs.'  9th  principle. — Since  a  frontal 
attack  can  be  beaten  off  at  any  range, 
artillery,  if  it  has  a  clear  space  of  1000 
yards  in  front  of  it,  and  scouts  on  flanks, 
should  not  allow  itself  to  be  turned  from 
its  immediate  purpose  by  the  reported 
approach  of  large  bodies  of  infantry. 
Such  attacks  may  be  neglected  till  the 
enemy  comes  within  1000  yards.  10th 
principle. — Range-finders,  telescopes,  and 
scouts  are  indispensable  to  the  develop- 
ment of  the  full  power  of  artillery ;  the 
same  may  be  said  of  spare  men,  horses, 
and  ammunition.  The  front  line  of  the 
battery  should  have  as  few  men  and 
horses  as  possible,  and  should  be  fed  from 
the  rear,  two  or  three  times  over  if 
necessary.  But  the  great  principle  of  all, 
and  that  which  must  underlie-  all  minor 
ones,  is  that  artillery  has  issued  from  its 
childhood,  and  is  as  well  able  to  shift  for 
itself  as  any  other  arm.  This  does  not 
mean  that  it  is  independent  of  the  others, 
but  that  it  is  only  dependent  on  them  in 
the  same  sense  that  they  are  dependent 
on  it.  Cavalry  should  feel  the  way,  and 
be  ready  afterwards  to  support  the  guns 
with  the  dashing  self-devotion  charac- 
teristic of  its  nature  and  history.  The 
infantry  should  never  forget  that  the 
guns  in  front  may  be  sorely  in  need  of 
the  arm  which  can  do  everything  but 
move  quickly.  Artillery  is,  after  all, 
only  preparing  the  way  for  the  glorious 
.strife  of  the  foot-soldiers.  The  gunners 
are  dying  that  the  infantry  may  live  and 
win  the  day.  On  the  field  of  battle  we 
are  all  brothers,  and  our  only  rivalry 
.should  be  to  try  which  can,  at  any  sacri- 
fice, do  most  for  the  common  good." 

In  general  tactics,  the  erroneous  prin- 
ciple of  remaining  on  the  defensive  has 
been  abandoned,  notwithstanding  the 
great  advantage  given  to  that  system  by 
modern  arms ;  the  danger  in  assuming  the 
offensive  from  such  a  position  is  avoided 
by  a  vigorous  and  rapid  attack,  by  a  well- 
directed  fire,  by  making  use  during  the  ad- 
vance of  all  accidents  of  ground,  and  lastly 
by  combining  an  advance  on  either  or  both 
flanks  of  the  enemy  with  a  front  attack, 
ID  order  to  harass  and  perplex  him. 
Tambour  —  In  fieldworks,  &  small 
stockade,  made  in  the  shape  of  a  xedaii 


or  lunette,  and  placed  in  front  of  a  long 
loop-holed  wall,  by  which  means  a  flank- 
ing defence  is  given  to  the  wall.  An 
opening  is  made  through  the  centre  of 
the  wall  to  give  admittance  into  the 
tambour,  to  the  entrance  of  which  a 
stout  door  or  barrier  should  be  provided, 
and  loop-holed  to  fire  through,  if  forced. 

Tampeon,  or  Tompion — ^A  wooden  plug 
of  the  diameter  of  the  bore  of  the  ord- 
nance it  is  intended  to  fit.  Tampeons 
are  placed  in  the  muzzles  of  ordnance  to 
exclude  dirt  and  wet  from  the  bore,  but 
they  are  no  preventive  against  moisture, 
unless  they  are  covered  with  serge.  It 
is  much  better,  therefore,  if  the  precau- 
tion of  binding  them  with  serge  is  not 
taken,  to  leave  the  bores  exposed  to  the 
circulation  of  the  atmosphere.  The  cylin- 
drical portion  of  the  tampeons,  which 
is  made  partially  hollow  for  lightness' 
sake  for  heavy  M.L.R.  guns,  is  coyered 
with  woollen  serge  and  strips  of  leather 
sewn  upon  it  to  fill  the  grooves  in  the 
gun.  The  tampeons  of  B.L.R.  guns  are 
somewhat  diflerent,  the  cylinders  being 
solid,  and  having  no  leather  strips.  Tam- 
peons for  field  guns  have  two  or  three 
thicknesses  of  cotton  cloth  glued  on  the 
portions  which  enter  the  bore. 

Tamping  of  Uiiiea — ^As  described  in 
the  *  Instruction  in  Military  Engineering,' 
1870,  "consists  of  filling  up  the  gallery 
with  solid  material,  for  a  certain  dis- 
tance from  the  chamber,  with  the  view 
of  preventing  the  force  of  the  explosion 
expending  itself  in  the  gallery,  rather 
than  in  the  direction  in  which  the  mine 
is  required  to  act.  The  tamping  should 
extend  from  the  charge  for  a  distance 
equal  to  at  least  one  and  a  half  time 
the  line  of  least  resistance  (or  twice  for 
a  three-lined  crater) ;  and  if  the  material 
used  for  forming  the  tamping  be  not 
or  but  loosely  packed,  this  distance  should 
be  twice  that  line." 

Tangent — ^In  geometry,  a  straight  line 
is  said  to  be  a  tangent  to  a  circle  when  it 
meets  the  circumference  in  one  point  only. 

Tangent  Blodk,  vide  Block,  Tangent. 

Tangent  Scale»  vide  Scale. 

Tangye  Sydzanlie  Jaok,  vide  Jack, 
Lifting. 

Tanned  ffidee,  vide  Hides,  Taaned. 
.     Tap— A  hardened  steel  screw  with  a 
\%^\i<Q)X^  \M»ii, '«^\<ik  can  be  tuned  by  a 
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wrench.  It  is  grooved  from  end  to  end,  and 
is  slightered  tapered.  It  is  used  for  cutting 
an  internal  screw,  as  that  of  a  nut,  &c. 

Tapets,  or  Laoet — In  ancient  armour, 
flexible  plates,  which  were  hooked  on 
to  the  skirts  of  the  cuirass. 

Tappet  Bing — The  ring  which  is  fitted 
on  the  octagonal  part  of  the  breech  screw 
of  an  Armstrong  gun,  and  is  what  the 
leyer  acts  upon  for  working  the  breech 
screw.  Should  it  be  removed  for  any 
purpose,  care  must  be  taken  that  it  is 
returned  to  its  seat  in  the  same  position 
it  occupied  at  first,  for  if  fixed  in  any 
other  way,  the  lever  will  not  act  on  it  in 
a  proper  manner.  A  separate  ring  called 
the  indicator  is  placed  in  front  of  the 
tappet  ring  in  the  N.P.  40-pr.  guns,  and 
has  an  arrow  cut  upon  it,  which  must  cor- 
respond with  a  similar  arrow  cut  on  the 
gun  to  show  that  the  vent  piece  is  "  home." 
TaptOO,  or  Tattoo— The  beat  of  drum 
announcing  the  hour  at  which  the  day 
closes  in,  when  all  day  duties  cease,  and 
night  duties  commence,  and  when  soldiers 
must  be  in  quarters.  The  hour  varied, 
until  very  late,  according  to  the  season  of 
the  year.  But  it  is  changed  now  to  10  p.m. 
throughout  the  year.  At  foreign  stations 
this  hour  is  to  be  adhered  to  as  far  as  is 
practicable,  but  it  may  be  changed  at  the 
discretion  of  general  officers  commanding, 
to  suit  the  degree  of  latitude  in  which 
their  respective  commands  are  situated. 

This  rule  does  not  apply  to  troops  on 
active  service  in  the  field,  and  the  tattoo 
is  to  be  sounded  at  such  an  hour  as  may  be 
ordered  by  the  commander  of  the  forces. 
Tar — A  dark  brown  viscid  liquid, 
chiefly  extracted  from  the  roots  of  the 
fir,  by  a  kind  of  distillation,  a  slow  com- 
bustion of  the  tree  taking  place  by  cer- 
tain means,  as  in  making  charcoal. 

Tare — In  commerce,  the  weight  or 
allowance  made  to  the  purchaser  for  the 
weight  of  the  case,  cask,  or  package  con- 
taining the  goods  or  articles  purchased. 

Target — A  mark  to  be  fired  at.  For 
light  gun  practice,  targets  are  made  of 
wood,  6  feet  by  6  feet,  and  ^  inch  thick ; 
targets  for  heavy  guns  firing  seawards 
are  floating  targets  (q.  v.).  Targets  for 
small-arm  practice  are  made  of  cast  iron, 
6  feet  by  2  feet,  with  circular  bull's- 
eyes  and  centres,  according  to  the  latest 
pattern.    The  thickness  of  the  plate  is  J 


inch,  bulked  up  to  1  inch  in  the  centre. 
(Vide  Addenda,  Musketry  Drill.) 

Tarpaulin — Canvas  covered  with  tar 
for  the  protection  of  stores  against  wet 
and  damp.  This  nature  of  paulin  is  not 
generally  used  on  the  Bengal  side  of  India, 
a  waxed  paulin  having  been  substituted 
for  it. 

Tartan — ^A  pattern  cloth  of  different 
colours,  printed  side  by  side  and  cross- 
ways,  forming  the  well  known  checkered 
pattern.  The  tartan  pattern  admits  of 
great  variety  of  modifications,  each  clan  in 
Scotland  having  its  own  pattern.  The 
Highland  regiments  have  each  distinctive 
tartans. 

Teak  (Tectona  grandisy-This  is  the 
staple  timber  of  India  and  Burmah,  and 
the  most  useful  and  durable  timber 
known,  soon  seasoning  and  easily  worked. 
The  Malabar  teak  is  superior  to  that  of 
Burmah  in  strength  and  durability. 
Good  teak  resembles  coarse  mahogany, 
with  reddish-brown  streaks,  having  close 
and  straight  grains.  A  cubit  foot  of  un- 
seasoned wood  weighs  55  to  60  lbs.  It 
is  extensively  used  in  the  Bombay  Gun 
Carriage  Agency. 

Team — ^Two  or  more  horses  or  animals 
of  any  description  harnessed  together. 
Thus,  in  applying  the  term  in  artillery 
draught,  it  me  ms  the  horses  attached  in 
double  draught  to  batteries,  according  to 
the  custom  of  the  service.  (  Vide  Harness.) 

Teehnioal  Troops — A  name  given  to 
a  body  of  troops  peculiar  to  Germany  and 
Austria,  consisting  of  men  trained  in 
technical  engineer  duties,  but  incorpo- 
rated with  the  different  battalions  of  the 
guards,  line,  and  Landwehr,  They  do  not 
seem,  during  the  campaign  of  1870-71, 
to  have  been  of  much  use,  for,  brought 
under  fire  in  conjunction  with  their  com  - 
rades,  they  suffered  severely  during  the 
earlier  actions,  and  afterwards  the  bat- 
talions to  which  they  belonged  were  so 
weak  that  the  technical  troops  were  re- 
tained for  the  ordinary  duties  of  infantry 
soldiers.  Our  pioneers  could  easily  be 
converted  into  an  equivalent  force. 

Teeth  of  Wheels— In  machinery,  those 
prominent  portions  in  the  peripheries  of 
wheels   which,   locking   in   each    other, 
convey  the  power  of  a  prime  xsios^t  \.^ 
the  working  paxts  o?  \.\ife  TSii.<^\\ifcx^ . 
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worn  in  the  time  of  Stephen.  It 
was  composed  of  small  square  plates 
of  steel,  lapping  over  each  other  like 
tiles. 

Telegrapll  (Greek,  tele,  far  off;  grapho, 
I  write)  —  A  means  of  communicating 
intelligence  to  a  great  distance  hy  various 
signals  or  movements  previously  arranged. 
The  conveyance  of  information  by  signals 
was  practised  from  the  earliest  ages ;  but 
a  telegraph  universally  applicable  was 
iirst  described  by  Hooke  in  1684.  It  was 
not,  however,  put  in  practice,  nor  was 
telegraphic  communication  applied  to  any 
qseful  purpose  until  1794,  when  it  was 
used  to  convey  intelligence  to  the  French 
armies. 

Telegraphy — ^The  art  of  conveying  in- 
telligence by  means  of  the  telegraph.  In 
the  army,  telegraphic  communication  is 
carried  on  by  two  methods,  visual  sig- 
nalling and  the  electric  telegraph. 

Visual  signalling  was  formerly  carried 
on  by  semaphores  (q.  v.),  but  it  has  been 
superseded  by  army  signalling  and  sun 
telegraphy. 

Army  signalling  (q,  t>.)  is  carried  on  by 
means  of  6ags  during  the  day,  and  by 
coloured  lamps,  or  by  a  system  of  long 
and  short  flashes,  during  the  night. 

These  modes  of  corresponding  are  useful 
at  distances  over  half  a  mile  and  not  ex- 
ceeding 8  miles. 

Sun  telegraphy  is  a  system  of  corre- 
spondence by  means  of  the  sun's  rays. 

Making  use  of  the  sun  as  an  agent 
to  convey  intelligence  is  of  a  very  ancient 
date.  It  is  stated  that  Alexander  the 
Great  caused  his  fleet  to  be  guided  along 
the  Persian  Gulf  by  means  of  mirrors. 
The  Russians  had  recourse  to  this  mode 
of  telegraphy  dui*ing  the  siege  of  Se- 
bastopol,  and  it  is  practised  to  this  day 
by  the  Indians  in  the  North  American 
prairies.  During  the  last  century  it 
was  employed  to  connect  the  meridians 
of  Paris  and  Greenwich,  and  out  of 
this  measurement  sprang  the  trigono- 
metrical survey  of  the  United  King- 
dom. The  system,  as  at  first  carried  on, 
was  by  means  of  Argand  lamps,  sub- 
stituted later  on  by  lime-lights ;  and  in 
1822-23,  Colonel  Colby,  R.E.,  who  con- 
ducted the  survey,  devised  a  sun-flashing 
jastrument,  which  was  attended  with 
niach  saccess.     Captain  Drummond  sub- 


sequently produced  an  instrument  far 
more  effective,  but  morh  delicate  and 
complex,  known  as  the  heliostat  (g,  v.), 
by  the  means  of  which  the  surveying 
otficers  were  enabled  to  make  their  ol^ 
servations  at  three  times  the  distanct 
they  could  previously,  with  much  greater 
ease,  and  with  far  less  liability  to  error. 
At  the  same  time,  Professor  Gauss  in- 
vented a  similar  instrument,  which  was 
used  by  him  in  the  survey  of  Hanover; 
and  with  subsequent  modifications,  snch 
as  reducing  the  complexity  of  the  instru- 
ment, dispensing  with  the  telescope,  ftc, 
the  heliostat  then  became  what  it  has 
ever  since  remained.  The  heliostat,  which 
is  in  no  sense  a  talking  instroment, 
although  used  at  times  by  snryeyors  to 
convey  to  each  other  signals  concerning 
their  operations,  led  to  the  invention  of 
the  heliograph  (q,  v.),  by  means  of  which 
the  rays  of  light  can  be  converted  into 
active  speaking  agents. 

Applied  to  military  telegraphy,  the 
heliograph  may  present  many  advantages 
over  the  electric  telegraph,  as  the  limit 
of  its  range  is  dependent  only  on  the  ele- 
vation at  which  it  can  be  placed.  I>nring 
a  siege  it  can  signal  over  the  heads  of  the 
besiegers,  who  cannot  intercept  it,  and 
is  therefore  well  adapted  to  replace  the 
electric  wires  when  destroyed,  being 
liable  to  no  interruption  from  the 
enemy.  In  field  operations,  it  may  also 
be  used  for  securing  communications  be- 
tween patrols,  flanking  and  reconnoitring 
parties,  advanced  and  rear  guards ;  and, 
"in  comparison  with  flags,"  says  Mr. 
Samuel  Good,  in  his  lecture  on  M anoe's 
heliograph,  "it  excels  in  range,  speed, 
ease  of  manipulation,  secrecy,  less  lia- 
bility to  confusion,  and  capability  of 
making  itself  seen." 

However,  a  great  objection  presents 
itself  to  the  employment  of  an  instroment 
the  use  of  which  depends  entirely  on  the 
presence  of  the  sun,  especially  in  a  conn- 
try  like  England,  where  the  sun  does  not 
shine  for  weeks  at  a  time ;  and  although 
the  heliograph  will  never  supersede  or  be 
substituted  for  other  modes  of  signalling, 
it  may,  with  great  advantage,  snpplement 
them. 

The  code  of  signals  adopted  Ibr  the 
heliograph  is  the  Morse,  that  js^  ehort 
\  and  \Qn^  ^«aVkfta« 
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EUdric  tekgrofyh, — ^A  mechanical  ap- 
paratus b^  means  of  which  messages  can 
be  transmitted  to  any  distance  through 
the  ^getkcj  of  electro-magnetic  wires,  ac- 
cording to  a  recognised  code  of  signals. 

The  electric  telegraph  is  a  new  ele- 
ment of  war.  England  was  the  first  to 
apply  it  to  military  operations.  Daring 
the  siege  of  Sebastopol,  telegraphic  lines 
were  established  by  the  allied  armies,  and 
later,  dnring  the  Indian  mutiny,  a  fii'st 
attempt  was  made  to  oi^anise  a  field  tele* 
graph,  which  succeeded  admirably,  under 
the  direction  of  the  late  Captain  Stewart, 
of  the  Bengal  engineers.  In  1859,  the 
French  army  was  accompanied  by  a  large 
penonnel  belonging  to  the  civil  tele- 
graphic administration,  whose  duty  was 
to  establish  a  service  during  the  marches. 
The  war  in  America,  and  that  between 
Austria  and  Prussia  in  1866,  showed  con- 
vincingly the  importance  of  such  an  in- 
troduction into  military  operations.  Per- 
manent lines  on  a  large  extent  were 
established  and  worked  by  the  troops; 
all  those  that  existed  in  the  zone  of  ope- 
rations of  the  armies  were  seized.  Trains 
of  a  special  field  material  followed  each 
corps,  to  be  used  on  the  march,  in  can- 
tonments, and  even  on  the  field  of  battle. 
In  1866,  the  Prussian  and  Austrian  armies 
employed,  to  a  great  extent,  telegraphic 
lines  during  the  marches  and  manoeuvres 
that  preceded  Sadowa.  The  war  of  1870- 
1871  is  another  instance  of  the  immense 
advantages  that  can  be  derived  from  the 
use  of  the  electric  telegraph,  when  well 
organised  and  employed.  During  the 
latter  end  of  the  war,  Manteufiel  and 
Werder,  operating  in  the  east,  separately, 
and  on  different  lines,  were  able  to  com- 
bine their  movements  and  to  receive  direct 
instructions  irom  the  head-quarters  at 
Versailles  by  means  of  the  wire. 

The  telegraphic  department  in  time  of 
war  may  be  divided  into  two  distinct 
branches.  The  first  comprehends  the 
seizure  and  use  of  all  permanent  lines 
existing  in  the  country  in  which  the  opera- 
tions are  carried  on,  or,  in  the  absence  of 
these,  the  creation  of  new  lines  of  the  same 
kind*  The  influence  of  the  telegraph  is  very 
great,  as  it  enables  the  general  in  com- 
mand, as  long  as  the  opposing  armies  are 
eoncentrated,  to  transmit  intelligence  and 
directions  between  his  hesd-gnarters  and 


the  rear  of  his  army,  or  between  himself 
and  the  generals  commanding  wings.  The 
organisation  and  working  of  such  lines 
should  keep  pace  with  the  rapid  trans- 
port by  rail  of  troops  and  supplies. 
Whether  already  existing  or  newly 
created,  it  is  considered  as  a  general  rule 
that,  within  the  zone  of  operations,  an 
army  should  exclusively  dispose  of  all  the 
lines  indispensable  for  its  correspondence, 
and  that  these  should  be  carefully  watched 
over,  whilst  those  that  are  not  necessary, 
and  might  fitll  into  the  hands  of  the 
enemy,  should  be  destroyed. 

The  second  branch  of  this  department 
comprehends  the  transport,  the  establish- 
ment, and  the  working  of  mobile  lines, 
known  as  the  field  telegraph.  These  are 
used  when  the  opposing  armies  are  in  pre- 
sence of  each  other,  and  on  an  extended 
front,  and  in  cases  when  concentrated 
action  is  essential  to  success.  By  the 
field  telegraph,  corps  d'armHB  are  placed 
in  intimate  communication  with  each 
other,  and  are  connected  with  their  base 
of  operations  by  means  of  the  permanent 
lines.  On  the  march,  the  telegraph  can 
easily  be  laid  down  as  each  column  ad- 
vances, and  thus  the  commander-in-chief 
be  placed  in  communication  with  the  whole 
of  bis  army.  In  certain  cases,  when  circum- 
stances permit  of  it,  the  field  telegraph,  as 
was  seen  during  the  Indian  mutiny  and 
later  wars,  can  be  brought  on  the  battle- 
field, following  closely  the  combatants. 

Lines  of  a  light  nature  can  move  easily 
with  armies  in  the  field,  and  can  subse- 
quently be  replaced  by  others  of  a  more 
solid  material,  called  semi-permanent,  if 
communication  is  to  be  kept  up  for  any 
length  of  time.  Field,  semi-permanent, 
and  permanent  telegraphs  differ  in  mate- 
rials and  manner  of  laying. 

The  field  telegraph  should  be  of  such 
a  nature  that  it  can  be  constructed  or 
taken  up  at  the  same  rate  as  an  infantry 
regiment  marches. 

The  semi-permanent  telegraph  is  con- 
structed of  more  solid  material  and  sub* 
stantial  wire ;  its  weight,  including  the 
poles,  should  not  exceed  1  ton  per  mile, 
and  it  should  be  of  such  a  nature  as  to  be 
laid  at  a  rate  of  from  20  to  30  miles  a  day 
for  every  100  men  employed.  Thft  ^^iyc^& 
are  suspended  {Toixi^W^\.T««e^Qt  v^  vgl^ 
other  convenieiit  iiin4«. 


TEL 


426 


TEL 


The  permanent  telegraph  can  be  con- 
structed at  the  rate  of  10  miles  a  day. 

There  is  a  point  below  which  the  elec- 
tric telegraph  ceases  to  be  adrantageous 
over  other  modes  of  communicating  in- 
telligence, such  as  is  carried  on  by  signal- 
ling and  by  mounted  orderlies.  The 
handing-in,  the  transmitting,  and  the  re- 
ceiving of  a  telegram  require  a  certain 
amount  of  time,  which  may  be  longer 
than  that  necessary  for  a  mounted  orderly 
to  cross  the  distance  between  the  two 
places.  The  electric  telegraph,  therefore, 
should  only  be  made  use  of  for  distances 
of  8  miles  and  upwards. 

In  England,  the  military  telegraph  is 
worked  by  a  branch  of  the  royal  en- 
gineers, of  which  there  is  one  troop.  At 
present,  this  troop  is  composed  of  3 
officers  and  245  non-commissioned  officers 
and  men;  12  wagons,  each  carrying  3 
miles  of  insulated  wire,  rolled  on  6  drums 
for  paying-out,  and  iron  rods  for  carrying 
oyer  roads.  A  telegraph  troop  forms  3 
sections,  composed  of  3  travelling  offices, 
3  general  service  wagons,  and  3  artificers' 
wagons. 

In  time  of  war,  this  branch  of  the 
service  would  be  placed,  in  each  army 
corps,  under  the  immediate  control  of  a 
director  of  telegraphs,  with  an  assistant. 
His  chief  duty  should  be  to  keep  up 
the  communication  between  corps  and 
divisions  and  head-quarters.  He  should 
never  be  without  one  or  two  alternative 
lines  in  case  of  accidents,  and  be  always 
prepared  to  alter  and  adapt  existing 
lines.  Between  important  points  there 
should  be  two  or  more  separate  lines, 
remembering  that  the  sole  value  of  tele- 
graphs lies  in  their  security. 

£very  effort  should  be  made  to  watch 
over  the  telegraphic  lines  used  by  an 
army  in  the  field,  and  to  destroy  those  of 
the  enemy.  Their  destruction  is  easily 
executed;  and  this  duty  generally  de- 
volves on  cavalry.  It  is  sufficient  to 
pull  down  the  poles,  and  to  cut  them  in 
several  pieces,  or  carry  away  as  much 
of  the  wire  as  possible ;  to  destroy  the 
insulators,  as  well  as  the  instruments 
and  batteries  found  in  telegraphic  sta- 
tions. A  non-conducting  wire,  having 
the  outward  appearance  of  an  ordinary 
wire,  can  he  used  also  for  destroying 
communication f  by  splicing  it  to  ike  elec- 


tric wire  in  one  or  two  places  along  the 
line.  The  result  will  be  that  all  gal* 
vanic  communication  will  be  stopped, 
and  it  will  be  difficult  to  discover  where 
the  break  exists. 

In  telegraphy,  as  well  as  in  the  other 
branches  of  military  art,  it  is  important 
to  be  acquainted  with  the  resources  of 
the  country,  and  to  take  as  much  advan- 
tage of  these  resources  as  is  possible. 
These  are  obtained  by  means  of  recon- 
naissances, and  note  must  be  taken  of  the 
plan  and  direction  of  all  existing  lines, 
and  the  advantages  that  may  accrue  from 
them  by  connecting  them  with  other 
stations ;  the  number  and  kind  of  instru- 
ments used  in  the  stations ;  whether  the 
roads  to  be  traversed  by  the  army  are 
planted  with  trees  or  posts,  on  whidi  the 
wires  can  be  set  up;  and  whether  the 
neighbouring  woods  can  furnish  timber 
for  posts. 

Telemeter  (Greek  tele^  far  off;  metron^ 
a  measure) — An  instrument  for  measuring 
distances ;  it  is  also  known  by  the  name 
of  range-finder  (q.  v.). 

Many  of  these  instruments  have  been 
invented,  and  one  of  the  latest  is  that  by 
Captain  Nolan,  R.A.,  which  has  been  in- 
troduced into  the  service,  and  is  known 
as  Nolan's  range-finder. 

M.  Le  Bouleng^j  a  Belgian  major  <^ 
artillery,  has  also  recently  invented  a  tele- 
meter, so  constructed  that,  by  measuring 
the  intensity  of  the  report  of  a  distant 
piece  of  ordnance,  it  indicates  the  exact  dis- 
tance between  the  gun  and  the  observer. 
It  is  composed  of  a  glass  tube,  proYided 
with  a  graduated  scale  representing  dis- 
tances, and  containing  an  index,  floatii^ 
in  sulphuric  ether.  The  observer,  after 
having  previously  brought  the  index  to 
the  extremity  of  the  tube  that  corresptmds 
with  the  beginning  of  the  scale,  places 
the  instniment  horizontally  in  his  hand 
and  watches  the  enemy's  position.  As 
soon  as  he  perceives  the  smoke  of  a  gun, 
he  brings  the  instrument  suddenly  in  a 
vertical  position,  and  the  index  descends 
along  the  tube ;  then,  when  the  report  is 
heard,  he  reverses  the  telemeter,  and  the 
index  remains  stationary.  The  division 
of  the  scale  on  which  the  index  has 
stopped  gives  the  distance  between  the 
gun  and  the  observer. 
\    "^vuittk  ^i^%  «.^Te  instrome&ti  ke  has 
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succeeded  in  making  a  telemeter,  on  the 
same  principle,  of  such  small  dimensions 
and  of  so  compact  a  form  that  it  can  be 
easily  fitted  in  and  carried  by  any  small- 
arm.  It  is  composed  of  a  small  crystal 
tube,  closed  at  both  ends,  and  filled  with 
rectified  benzine.  In  the  tube  an  ivory 
index  floats,  painted  red.  The  instrument 
is  encased  in  the  flat  part  of  the  stock  of 
a  rifle,  perpendicular  to  the  axis  of  the 
barrel ;  a  small  opening  cut  in  the  wood 
enables  the  reading  of  the  scale.  The  mode 
of  using  it  is  very  similar  to  the  before 
mentioned  instrument,  the  rifle  being 
turned  instead  of  the  hand. 

TtolesGope — ^An  optical  instrument.  By 
a  proper  arrangement  of  the  lenses  or 
glasses  in  a  tube,  objects  at  a  great  dis- 
tance are  brought  near  to  the  eye.  The  in- 
vention of  this  invaluable  instrument  is 
ascribed  to  Roger  Bacon  or  Baptista  Porta. 

Tempering — In  metallurgy,  the  pre- 
paring of  metal,  especially  steel,  by  plung- 
ing it  suddenly  into  cold  water,  after 
it  has  been  raised  to  a  high  temperature, 
so  as  to  render  it  more  compact,  hard, 
and  firm ;  or  the  reverse,  more  soft  and 
pliant.  For  special  purposes,  oil,  mercury, 
and  saline  solution  are  also  used. 

Templet — ^A  gauge  to  indicate  the  exact 
measurement  of  work  to  be  done,  and  for 
ascertaining  the  size  of  various  articles, 
such  as  wire,  &c.  Templets  are  made  of 
iron,  steel,  wood,  or  of  such  material  as 
is  considered  most  suitable. 

Tenacity — In  a  general  sense,  extreme 
adhesiveness. 

In  metal,  it  is  the  property  it  possesses 
of  resisting  rupture  by  traction.  It  is 
proportionate  to  the  weight  which  the 
wire  or  rod  of  a  metal,  of  a  given  area,  is 
capable  of  sustaining. 

The  term  tenacity  is  used  when  troops 
hold  fast  a  post  with  great  persistence 
and  bravery. 

Tenaille — ^In  fortification,  a  low  work 
in  the  main  ditch  before  the  curtain  and 
between  the  flanks  of  the  half-bastions 
of  a. front  of  fortification.  It  is  usually 
16  yards  in  thickness,  and  revetted  with 
masonry  all  round. 

Tenaille  System — ^In  fortification,  a 
mode  devised  for  preventing  the  besiegers 
from  approaching  too  close  to  the  ram- 
parts without  being  seen.  There  are 
three  different  ways  of  preventing  this, 


viz.  by  the  system  adverted  to,  the  bas- 
tioned  system,  and  the  polygonal  or 
caponier  system.  Of  these  three,  the 
tenaille  svstem  is  the    most  defective. 

^^  ft 

The  trace  of  this  system  is  an  indented 
or  star  trace,  the  rampart  being  disposed 
in  straight  lines,  forming  with  one 
another  alternately  salient  and  re-enter- 
ing angles,  the  fluik  defence  being  sup- 
plied from  the  re-entering  angles,  either 
by  means  of  casemates  behind  the  escarp 
or  from  the  ramparts. 

The  disadvantages  of  this  system  are 
— (1)  the  liability  of  its  faces  to  enfilade 
fire;  (2)  the  insecure  position  of  its 
flank  defences  when  casemated,  viz.  at 
the  inner  end  of  a  long  ditch,  the  prolonga- 
tion of  which  can  be  easily  occupied  by  an 
enemy  ;  (3)  the  great  length  of  the  ram- 
parts as  compared  with  the  space  they 
enclose ;  and  (4)  the  oblique  defence. 

Tenon — ^In  carpentry,  the  square  end 
of  a  piece  of  wood  or  metal  reduced  to 
one-third  of  its  thickness,  which  is  in- 
serted in  a  hole  in  another  piece  made 
to  receive  it,  called  the  mortise,  for  the 
jointing  or  fastening  of  the  two  to- 
gether, and  a  pin  driven  through  to  keep 
them  in  place.   (  Vide  Mortise  and  Tenon.) 

Tensile  Streng^ — ^As  applied  to  iron, 
is  its  power  to  resist  being  torn  asunder 
by  a  force  exerted  by  a  breaking  instru- 
ment in  the. direction  of  its  length.  Cast 
iron  of  good  quality,  such  as  is  used  in 
casting  guns,  ranges  from  14,000  to 
17,000  lbs.  on  the  square  inch.  In  ex- 
periments made  in  America,  whenever 
the  tensile  strength  of  iron  fell  below 
20,000  lbs.  the  square  inch,  the  quality 
was  rejected  and  pronounced  bad,  and 
the  gun  unfit  for  service.  The  capacity  ' 
of  cast  iron  to  resist  compression  is  six 
times  greater  than  its  capacity  to  resist  « 
extension. 

Tent — A  covering  of  canvas  for  troops 
in  the  field.  Tents  are  of  various  sizes  and 
descriptions ;  those  issued  to  the  British 
army  are  circular  tents.  They  are 
10  feet  high ;  diameter  at  the  base,  12*5 
feet,  and  weight,  complete  with  pole, 
when  dry,  74  lbs.  A  circular  tent 
holds  15  men. 

For  the  use  of  the  troops  in  India,  a 
much  larger  and  loftier  tent  is  i^t<y<(\^«^^ 
consisting  o£  &  doxxVA^  ft.^  «t  t^q.^>  ^\A  ^ 
single  kanat  ox  -w^W  towsA  \V  \N.>^<^^ 
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16  men,  but  seldom  more  than  12  men 
are  put  into  it  in  peace-time.  Tents 
are  carried  either  on  elephants  or  camels, 
or  in  country  carts.  Non-commissioned 
officers  are  provided  with  single-pole 
tents  with  double  iiy  and  single  kanat. 
Tents  for  officers  differ  in  size.  A  field 
officer  has  a  double-pole  tent  with  two 
flies  and  two  kanats ;  captains  and  sub- 
alterns have  single-pole  tents  from  12  to 
14  feet  square,  with  double  flies  and 
double  or  single  kanats.  Officers  have  to 
find  their  own  tents.  Tents  for  native 
soldiers  in  India  are  termed  pals  or  paulsj 
and  are  of  a  smaller  and  lighter  descrip- 
tion than  those  used  by  the  European 
soldiery.     A  pat  weighs  248  lbs. 

Tentes  d'abii  (French  =  shelter- 
tents) —  Small  tents  used  in  the  French 
army.  They  are  easily  put  up  and  struck. 
They  are  carried  by  the  men  on  their 
knapsacks,  two  men  to  each  tent,  but  they 
have  been  found  to  be  a  great  inci]^m- 
brance,  too  much  weight  being  placed  on 
the  men's  shoulders.  A  tente  cTabri  con- 
sists of  2  sheets  about  5  feet  6  inches 
broad,  2  poles,  and  7  pins,  and  weighs 
about  11  lbs.  when  dry;  it  is  issued 
at  the  rate  of  1  to  every  3  men.  The 
sheets,  by  means  of  buttonholes,  can  be 
converted  into  bags,  or  can  be  joined  to 
other  sheets  and  form  a  larger  tent. 

Terminal  Velocity — Is  thus  described 
by  Lieutenant-Colonel  Owen  : — "  When  a 
body  descends  in  air  from  a  state  of  rest, 
its  velocity  increases  for  a  time  by  the 
action  of  gravity  on  it;  but  since  the 
resistance  of  the  air  increases  also  while 
the  velocity  increases,  it  must  at  length 
become  equal  to  the  accelerative  power 
of  gravity,  which  is  constant ;  after  which 
the  body  will  move  uniformly  with  the 
velocity  acquired  at  that  time.  This  is 
called  the  terminal  velocity  of  the  body."* 

Termi,  Military  —  Certain  technical 
expressions  which  officers  of  the  army 
should  be  acquainted  with,  and  which, 
directly  or  indirectly,  ought  to  be  used 
in  writing  on  military  matters,  or  in  re- 
lating the  events  of  a  war. 

Tem-plein — In  fortification,  is  the  part 
of  the  rampart  not  occupied  by  the  guns, 

*  In  strictness,  a  tenninal  velocity  is  never 
exactiy  attained ;  but  in  a  short  time  from  the 
«oiDiiieiieement  of  the  descent,  the  boAj  acquires 
M  vloettf  which  ia  eztreokely  neai  belngnnNfotm. 


and  in  rear  of  them ;  it  is  from  25  to  40 
feet  in  breadth. 

Territorial  Army— This  term  is  given 
to  an  organised  military  force  in  France, 
or  second'  reserve.  It  is  designated  a 
special  army,  having  its  own ,  numeric 
classification,  its  special  corps,  and  its 
indiependent  organisation.  France  has 
really,  therefore,  two  armies,  the  active 
and  territorial.  The  former  is  intended 
for  mobile  war  in  the  field  ;  the  latter,  on 
the  contrary,  is  charged  with  the  care 
and  defence  of  fixed  points  of  territory, 
fortresses,  strategic  points,  coasts,  and 
Etappen  stations  and  lines.  It  will,  as  a 
rule,  have  to  operate  only  in  more  or 
less  important  detachments,  while  the 
active  army  operates  in  masses.  The 
territorial  army  will  rarely  detach  bodies 
of  troops  to  join  the  active  army,  and  if 
the  law  has  provided  for  this  detachment, 
it  is  only  mentioned  as  an  exception.  The 
strength  of  the  territorial  army  may  be 
said  to  be  always  less  than  half  the  active 
army. 

At  the  present  time,  the  name  of  each 
individual  belonging,  according  to  the  last 
military  law,  to  the  territorial  army  has 
been  entered  on  local  registers,  and  then 
distributed  (on  paper)  among  the  several 
territorial  regiments.  Each  of  the  18  mili- 
tary districts  into  which  France  is  di- 
vided has  either  8  or  9  such  regiments 
of  infantry,  with  the  exception  of  the 
first  (Lille  corps)  district,  which  has  but 
7.  To  provide  for  the  cavalry  of  the 
territorial  army  (the  scheme  contem- 
plating the  separate  formation  of  each 
arm),  returns  have  been  made  of  the 
local  distribution  of  all  horses  in  private 
hands  capable  of  being  adapted  for  the 
service.  In  the  same  manner,  the  r^- 
ments  of  the  territorial  artillery,  eMh 
assigned  to  one  district,  will  be  raised 
according  to  specially  arranged  districts, 
each  to  be  capable  of  horsing  one  reg;imait 
of  field  batteries.  A  battalion  of  engineers 
will  be  enrolled  in  each  of  the  regnlar 
districts,  taken  from  such  men  as  will  be 
specially  fit  for  it.  ( Vide  French  Army.) 

Tertiate — ^To  examine  the  thickness  of 
metal  in  ordnance  with  callipers. 

The  term  **  tertiating  "  is  derived  frofn 

the  process  originally  adopted  In  measor- 

ing  the  three  principal  dtmenalons  ef  a 

\  ^TL)  ^\i.  \\i«  oalvhre^  the  lenglli  of  the 
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bore,  and  tlie  thickness  of  the  metal  at 
the  breech. 

Teit~A  proof  or  examination  of  any- 
thing. In  the  proof  of  gunpowder,  a 
hygrometric  test  is  taken,  which  shows 
the  quantity  of  water  in  gunpowder  after 
it  has  been  manufactured,  and  at  any 
period  of  storage.  For  testing  the  tensile 
strength  of  metals,  a  testing  machine  is 
used,  as  shown  below. 

Testing  ifai^^i^wA — ^a  machine  used  for 
toting  the  tensile  strength  of  metals  ;  it 
consists  of  two  levers,  one  acting  on  the 
other  in  such  a  manner  that  any  weight 
applied  to  the  first  exerts  a  strain  of  200 
times  as  great  on  the  test  specimen. 

T£te-de-pont  (French = bridge-head) — 
In  fortification,  a  work  covering  the  com- 
munication across  a  river ;  also  termed 
a  bridge-head.  Bousmard  says  a  tete-de- 
pont  ought  to  unite  the  properties  of  a 
perfect  defencie  of  the  river  on  both  sides, 
to  cover  the  bridge  well,  with  space  suf- 
ficient to  contain  the  garrison,  and  to  fur- 
nish a  free  passage  for  a  considerable  body 
of  troops.  The  ^^^-d^xPon^  should  also  be 
sufficiently  strong  to  resist  an  assault. 

Thalwi^  (German = path  of  the  valley) 
— A  term  applied  to  that  line  of  a  stream 
of  water,  river,  &c.  where  it  runs  the 
swiftest.  It  follows  the  lowest  part  of 
the  valley  in  which  the  river  flows,  hence 
its  name. 

Theatre  of  War — ^The  whole  area  of  a 
country,  in  any  part  of  which  the  hostile 
armies  can  come  into  collision  with  one 
another. 

Theodolite  (Greek,.  theaOy  I  see; 
doUchoSy  long)-— According  to  Heather, 
Is  a  surveying  instrument  which  measures 
at  the  same  time  both  the  horizontal 
angles  subtended  by  each  two  of  the 
points  observed  with  it,  and  the  angles 
of  the  elevation  of  these  points  from  the 
point  of  observation.  The  theodolite,  as 
at  present  constructed,  consists  chiefly 
of  a  pair  of  parallel  plates,  with  adjust- 
ing screws,  fitting  on  a  tripod  (similar 
in  construction  to  the  supports  to  the  V 
and  other  levels),  a  horizontal  limb  for 
measuring  horizontal  angles,  and  a  verti- 
cal limb  for  measuring  vertical  angles. 

Thermometer  (Greek,  thermos,  heat ; 
metron,  a  measure) — An  instrument  for 
measuring  the  degree  of  sensible  heat. 
The    following  description  is  given  in 


Tomlinson's  '  Cycloptedia  of  Useful  Arts 
and  Manufactures': — ** There  are  three 
varieties  of  this  instrument,  differing 
merely  in  the  notation.  Fahrenheit , 
whose  thermometer  is  generally  used  in 
this  country,  fixed  the  zero  of  his  scale 
at  the  temperature  of  a  mixture  of  snow 
and  salt,  and  divided  the  interval  between 
this  and  the  boiling-point  of  water  into 
212  equal  parts  or  degrees,  so  that  on 
this  scale  water  freezes  at  32^,  and  there 
are  180°  between  its  freezing  and  boiling 
points.  Celsius,  in  constructing  his  mo- 
dification of  the  thermometer,  assumed  as 
the  zero  of  his  scale  the  freezing-point 
of  water,  and,  proceeding  on  the  decimal 
principle,  divided  the  interval  between 
this  and  the  boiling-point  into  100  equal 
parts,  so  that  on  this  scale  the  point  of 
ebullition  is  indicated  by  100°.  Hence, 
his  instrument,  which  is  used  exten- 
sively on  the  continent,  has  been  called 
the  Centigrade.  In  Ii^aumur*8  scale,  as  in 
the  Centigrade,  the  freezing-point  is  the 
zero ;  but  the  distance  between  the  freez- 
ing and  boiling  points  is  in  Reaumur's 
divided  into  80  equal  parts,  instead  of 
100,  so  that  on  this  scale  the  boiling- 
point  of  water  is  at  80°.  In  each  of  these 
thermometers,  the  degrees  of  temperature 
under  the  zero  are  indicated  by  the  sign 
tninus.  Thus  —  15°  Fahr.  indicates  fifteen 
degrees  of  that  scale  below  the  tempera- 
ture of  a  mixture  of  snow  and  salt ; 
while  the  same  notation  on  the  Centi- 
grade or  RcSaumur  scale  signifies  a  tem- 
perature fifteen  degrees  of  the  one  or  the 
other  of  these  scales  below  the  freezing- 
point  of  water." 

The  following  are  the  rules  for  finding 
each  thermometric  degree  and  its  equi- 
valent on  other  scales. 

Fahrenheit's  scale,  one  degree  equals^ 
J  of  one  of  R^umur's,  and  {  of  the  Centi- 
grade. 

To  convert  a  degree  of  Fahrenheit  into 
its  equivalent  on  the  Reaumur  scale. — Mul- 
tiply the  number  of  degrees  above  and 
below  32°,  or  freezing-point,  by  4,  and 
divide  by  9.  Ex, — What  is  the  equivalent 
of  9«°  Fahrenheit  on  the  Reaumur  scale  ? 

98  —  32  —■  66  above  the  freezing-point ; 

66x4 

— ^— =29-a  B-wiMMiMX, 

To  convert  a  degree  oj  FdKretvK^t  VMq 
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its  equivalent  on  the  Centigrade  scale. — 
Multiply  the  degrees  in  Fahrenheit  that 
are  below  32°  by  5,  and  divide  by  9. 
J^a?.— What  is  the  equivalent  of  212° 
Fahrenheit  on  the  Centigrade  scale  ? 

212-32=180; 

180x5     _^^      .       ^ 
q — =  100  Centigrade. 

To  change  a  Btfaumur  degree  into 
Fahrenheit. — Multiply  by  9,  divide  by  4, 
and  add  32. 

To  change  a  Centigrade  degree  into 
Fahrenheit. — Multiply  by  9,  divide  by  5, 
and  add  32. 

Fahrenheit's  thermometer  can  be  used 
to  ascertain  the  height  of  mountains  by 
the  following  formula: — Let  T  =  tem- 
perature of  boiling  water  at  any  station 
deducted  from  212,  and  H  =  height  in 
feet  of  station  above  the  sea.  By  boiling 
some  water  and  ascertaining  T  by  means 
of  a  thermometer :  H  =  520  T  +  T*. 

ThixnUe  —  An  iron  ring  attached  to 
the  end  of  drag-ropes,  siege  and  field. 
The  thimble  is  firmly  secured  in  its  place 
by  a  spliced  eye  of  rope  surrounding  its 
outer  circumference. 

Thistle,  Order  of,  vide  St.  Andrew's, 
Order  of. 

Thoroogli-piii — In  a  horse,  is  the  en- 
largement between  the  flexor  of  the  foot 
and  the  extensor  of  the  back.  It  is  the 
result  of  over-work,  but  hardly  con- 
stitutes unsoundness  in  a  horse.  It 
should  be  treated  as  for  windgall. 

Thread — A  very  small  twist  of  flax, 
wool,  cotton,  or  other  fibrous  substance. 
Skeins  of  cotton  thready  weighing  about 
2  oz.  each,  are  used  in  arsenals  and  maga- 
zines for  quick-match,  and  in  a  twisted 
state  by  sailmakers  for  sewing. 

Worsted  thread  is  used  in  forming 
the  cups  of  quill  tubes ;  12  bz.  will  be 
sufficient  for  about  1000  cups.  {Vide 
Pack  Thread.) 

Throttle-valTe — A  valve  in  the  steam 
pipe  of  an  engine  for  regulating  the  sup- 
ply of  steam  to  the  cylinder.  In  land 
engines,  it  is  generally  connected  with  the 
governor. 

Thnuh — ^A  foul  discharge  issuing  i&om 
the  cleft  of  a  horse's  frog,  and  attended 
with  disorganisation  of  the  horn.   It  is  de- 
rived from  two  causes,  either  internal  dis- 
ease or  bad  stable  managemeikt.    AaUiik- 


gent  ointments  should  be  applied  for  its 
cure. 

Thumb-knot — A  simple  knot  used  to 
prevent  ropes  running  through  blocks 
when  rove,  &c. 

Thumb-Borew — ^A  pressure  screw;  an 
adjusting  screw. 

Thamh-stall — In  artillery,  a  piece  of 
leather  used  by  the  gunner  who  serves 
the  vent  to  protect  his  thumb. 

Tie-beam — In  a  roof,  is  the  beam 
which  runs  across  the  breadth  of  the 
building,  the  ends  resting  on  the  side 
walls  of  the  house.  Two  sloping  rafters, 
called  principals  J  are  mortised  into  the 
tie-beam  at  their  ends  by  a  joint,  and 
to  prevent  the  principal  from  start- 
ing upwards  out  of  the  mortise,  it 
is  strapped  down  to  the  tie-beam  by 
iron  straps,  bolted  or  screwed  to  both 
timbers. 

Tier  Shot,  vide  Grape  Shot. 

Timber — Wood  used  for  building  and 
other  purposes.  In  England,  the  following 
are  the  different  woods  used  for  artillery 
purposes,  which  are  thus  described : — 

Oak  is  the  strongest,  toughest,  and 
most  lasting,  and  hence  is  used  where 
strength  and  durability  are  required,  as 
in  the  spokes  of  a  wheel.  It  contains 
an  acid  which  tends  to  corrode  iron  in 
contact  with  it. 

Flm  is  a  very  cross-grained  tough 
wood,  little  liable  to  splinter,  and  very 
durable  under  constant  wet.  Hence  its 
use  for  naves  of  wheels  and  ends  of 
ammunition  boxes. 

Ashy  a  tough  wood,  and  very  elastic, 
which  renders  it  well  adapted  for  shafts, 
handspikes,  felloes,  &c.  It  does  not  stand 
exposure  well. 

Beech  is  a  hard,  strong  wood,  but  will 
not  stand  exposure.     Used  for  fuzes,  &c 

The  chief  foreign  woods  are  African 
oak,  sabicu,  teak,  mahogany,  and 
pine. 

African  oak,  a  very  durable,  hard, 
close-grained  wood;  stronger,  heavier, 
and  darker  than  English  oak. 

Sabicu,  an  exceedingly  hard,  heavy, 
and  durable  wood,  and  hence  it  is  used 
for  surfaces  on  which  there  may  be  much 
rubbing,  or  where  durability  is  an  object, 
and  weight  not  objectionable. 
.  Teak  possesses  great  strength,  tovgh- 
\TiQ&%^«sA^>ni\ih\\V)^\^^t  splintort  readSy. 
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It  contains  an  oil  which  preseryes  iron- 
work. Used  for  work  sent  to  foreign 
stations. 

Mahogany  is  strong  in  all  directions, 
and  preserves  its  shape  well. 

Fine  is  soft,  light,  and  elastic.  Yellow 
]iine  is  used  for  the  interior  fittings  of 
wagons.     Yellow  deal,  the  produce  of  the 


spruce  fir,  is  used  for  ammunition  boies 
and  the  boarding  of  wagons. 

Larch  is  a  strong,  durable,  but  knotty 
timber,  and  is  only  used  for  **uphirs, 
ladders,  &c.    {Vide  *  Treatise  on  Military 
Carriages.') 

In  India,  the  following  are  the  principal 
woods  used  in  arsenals  and  workshops  : — 


In  Bengal. 


Description  of  Timber. 


Localities  where  produced. 


Saul,  Shorea  robusta 
Sissoo,  Dalbergia  Sissoo . . 
Teak,  Tectona  grandis    . . 
Babool,  Acacia  arahioa  . . 


Oude. 
Oude. 
Burmah. 
Burmah. 


In 

Madras. 

Description  of  Timber. 

Localities  where  produced. 

Pegu  teak,            Tectona  grandis 

Annamallay  teak      „           „ 

Malabar  teak            „           „ 

Saul,  Shorea  robiista 

Peddowk,  Petrocarpus  Dalbergioclies    . 

Rose 

Trincomallie 

Peemah,  Lagerstroemia  regina  . . 

Satin,  Swietenia  chloroxylon 

Babool,.  ilcocta  arabica  .. 

Burmah. 

Annamallay  forest. 

Malabar. 

Burmah  and  Cuttack. 

Burmah. 

Annamallay. 

Trincomallie. 

Burmah. 

Annamallay  and  Ceylon. 

All  over  India. 

In  Bombay. 


Description  of  Timber. 


Localities  where  produced. 


Aeen  (name  given  to  it  at  Bombay),  \ 
Terminalia  glabra   . .  . .  . .  / 

Babool,  Acacia  arabica 

Black-wood,  Dalbergia  latifolia         . .  < 

Bendie  (the  name  it  is  known  by  at  j 
Bombay),  TTiespesia  populnea        ..  / 

Teak,  Tectona  grandis 

Phunsee  (the  name  it  is  known  by  at  \ 
Bombay),  Corallia  integrifolia        . .  / 


Coimbatore,  teak  forests  of  India  and 

Burmah. 
Common  all  over  India. 
Annamallay    forest ;    other    parts    of 

India  and  Burmah. 
Southern  parts  of  India.     Cfrows  best 

near  the  coast. 
Malabar,  Burmah. 

Burmah. 
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Timber  Eitoh — One  of  the  knots  used 
in  moving  or  lifting  ordnance,  bridging, 
&c.  It  is  made  by  passing  the  end  of  the 
rope  round  a  spar  or  piece  of  timber, 
leading  round  the  standing  part,  and 
passing  several  turns  round  itself,  then 
hauling  taut.  It  has  this  advantage, 
that,  as  long  as  the  strain  is  maintained, 
it  never  gives  way.  It  is  a  good  fastening 
for  hauling  a  carriage  out  of  a  difficulty. 

Timber,  Meaanrement.  of^  vide  Mea- 
surement of  Timber. 

Timber,  Seasoned,  vide  Seasoned 
Timber. 

Time  Fuze,  vide  Fuze. 

Time  of  Tligbt — In  gunnery,  the  time 
a  projectile  takes  in  describing  any  por- 
Hon  of  the  trajectory,  reckoned  from 
the  moment  of  discharge,  or  the  whole 
range. 

Time-ezpired  Men — Non-commissioned 
officers  and  men  whose  time  of  service  is 
expired.  On  their  return  from  foreign 
service,  they  are  sent  to  the  regimental 
depot  to  be  discharged. 

Tin — A  white  metal  approaching  silver 
in  lustre.  It  is  found  in  great  abundance 
in  Cornwall  and  in  parts  of  Europe,  in 
Chili  and  Mexico,  in  the  peninsula  of 
Malacca,  and  in  the  island  of  Banca.  It 
is  very  malleable ;  it  fuzes  at  442°  Fahr., 
and  contracts  slightly  on  consolidation. 
Its  density  varies  from  7*29  to  7*6,  the 
lightest  being  the  purest  metal.  It  is 
used  as  an  alloy  with  copper  in  forming 
gun-metal.    (  Vide  Block  Tin.) 

Tin,  Sheet  —  Foi*med  by  coating 
metals  such  as  iron  and  copper  with  tin, 
especially  thin  sheet  iron.  The  iron  is 
first  scoured  or  thoroughly  cleaned  by 
means  of  an  acid,  and  then  immersed  in 
melted  tin.  There  are  two  kinds,  single 
and  double  tin,  differing  in  thickness  and 
in  the  quantity  of  tin  with  which  the 
iron  is  coated. 

Tincal — ^An  impure  biborate  of  soda. 
Borax  (q,  v.)  is  prepared  from  it. 

Tirailleurs  (French  =  sharpshooters, 
skirmishers)  —  An  independent  body  of 
marksmen,  formerly  in  the  French  army, 
when  few  regiments  were  armed  with 
rifled  arms.  They  were  used  sometimes 
in  front  of  the  ai*my  to  annoy  the  enemy, 
sometimes  in  rear  to  check  his  pursuit. 
The  term  tirailleur  is  now  applied  to  all 
troops  acting  as  skirmishers.    It  a^^ean 


that  tiraiUeure  were  first  employed  in 
the  American  army.    (  Vide  Skirmishers.) 

Tire,  or  Tyre — ^An  iron  band  which 
encircles  a  carriage  or  cart  wheeL  There 
are  two  kinds  of  tires,  viz.  the  ringMre 
and  streak-tire.  The  former,  which  is 
simply  a  band  of  iron  fastened  on  without 
any  break,  has  been  universally  used,  for 
years  past,  in  the  artillery  service  in  India. 
In  the  home  service,  until  very  lately,  the 
streak-tire,  which  is  fastened  upon  the 
wheel  in  pieces,  and  not  in  one  continued 
ring,  was  the  usual  pattern;  but  the 
ring-tire  is  now  adopted  for  all  wheels 
not  exceeding  3  inches  in  breadth.  The 
breadth  of  field  carriage  tires  is  3  inches, 
and  ^  inch  thick,  that  of  siege  carriages, 
6  inches,  and  ^  inch  thick. 

Title,  Begimental— The  distinguishing 
name  given  to  each  regiment  in  the 
service.  Thus  the  First  Dragoon  Guards 
are  called  the  King's  Dragoon  Guards,  In 
the  infantry  of  the  line,  there  is  both  a 
regimental  and  county  title.  For  instance, 
the  regimental  title  of  the  13th  Regi- 
ment is  the  Prince  Alberfs  Light  In- 
fantry ;  its  county  title,  1st  Somenetshire, 

Tobrah — ^Au  Indian  term  for  a  horse's 
leather  nose-bag. 

Toggel,  or  Toggle — ^A  belaying  {hd. 
Also  a  small  piece  of  wood  fastened  to 
the  end  of  a  string  or  lanyard  serving  as 
a  hold  to  grip  by. 

Tombao — Red  brass ;  an  alloy  com- 
posed of  93  per  cent,  of  copper  aiid  7  per 
cent,  of  zinc. 

Tommy  Atkins  —  A  familiar  term 
given  by  soldiers  to  their  pocket  ledger 
or  small  account  book.  The  origin  of 
this  name  arose  from  every  document, 
paper,  &c.  being  headed,  for  convenience 
sake,  "  I,  Tommy  Atkins,"  &c. 

Tonnage — ^The  amount  of  space  that 
stores  take  up  on  board  ship,  which  is  cal- 
culated either  by  weight  or  by  cubic  mea- 
sure, a  ton  consisting  generally  of  40 
cubic  feet;  but  metals  and  very  heavy 
articles  are  estimated  by  actual  wei^t, 
without  reference  to  bulk.  (  Vide  Mea- 
surement of  Shipping.) 

The  following  is  the  mode  given  in  the 
*  Treatise  on  Military  Carriages '  ol 
taking  the  tonnage  of  a  gun  carriage, 
which  is  equally  applicable  to  any  other 
article : — 
\     ^^TlVv^   \svqx«.\^U    ^arts,  such  as    the 
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wheek,  shafts,  &c.,  are  taken  off,  and  the 
body  of  the  carriage  laid  upon  the 
ground,  right  side  up,  or  otherwise,  as 
may  be  most  convenient.  The  length  of 
the  longest  part  is  then  measured,  as  a 
guide  for  the  least  length  of  space  which 
the  carriage  can  occupy,  and  the  width 
of  the  widest  part  for  the  least  width. 
These  dimensions  giye  the  size  of  the 
rectangular  base,  upon  which  the  body 
and  the  other  portions  are  packed  as 
closely  as  may  be  conyenient.  When 
packed,  the  greatest  height  in  feet,  mul- 
tiplied by  the  length  and  breadth  of  the 
base  in  feet,  gives  the  number  of  cubic  feet 
occupied  by  the  carriage,  and  the  product 
divided  by  40  gives  the  tonnage." 

Tooli — Instruments  employed  to  facili- 
tate  the  various  operations  which  have 
to  be  carried  on  by  hand  or  by  machinery 
either  in  wood  or  metal  work. 

Topographical  Department — A  de- 
partment of  the  War  Office  under  the 
director  of  surveys,  who  is  an  officer  of  the 
royal  engineers,  it  comprises  the  ord- 
nance survey,  which  includes  the  various 
national  surveys  and  the  topographical 
depot,  the  collection  of  maps,  plans,  de- 
aeriptive  books,  and  journals  of  staff 
officers  from  all  parts  of  the  globe.  The 
officers  of  the  topographical  depot  keep 
themselves  informed,  up  to  the  latest  date, 
on  all  matters  pertainmg  to  their  depart- 
ment, so  that,  on  an  army  taking  the 
field,  the  general  may  at  once  be  put  in 
possession  of  all  information  «bout  the 
country  to  be  invaded  or  occupied. 

Topographical  Snrvey,  vide  Survey,  To. 

Topography  (Greek,  topos,  a  place; 
graphoy  I  describe)  —  A  minute  and  par- 
ticular description  of  the  soil  and  surface 
of  any  country. 

Torpedo — ^A  destructive  engine  of  war, 
used  under  the  sea  for  the  purpose  of  de- 
stroying ships. 

Torpedoes  were  fii*st  used  by  the  Rus- 
sians in  the  Baltic  in  1854,  and  subse- 
quently, with  great  success,  by  the 
Americans  during  the  civil  war  of  1861- 
1865.  The  Germans,  in  1870,  effectually 
defended  their  coasts  against  the  French 
fleet  by  means  of  these  engines. 

Torpedoes,  as  described  by  Major 
Stotherd,  R.E.,  in  his  work  on  the  sub- 
ject, are  ^*  charges  of  gunpowder,  gun- 
cotton,    or  other   explosive    agents,    of 


various  sizes,  up  to  2000  lbs.  of  gun- 
powder or  its  equivalent,  enclosed  in 
water-tight  cases  of  iron  'or  other 
material  and  placed  under  water  at  such 
depths  that,  by  their  explosion,  they  may 
sink  or  seriously  damage  a  vessel  passing 
in  their  vicinity." 

The  word  "  torpedo,"  strictly  speaking, 
is  applied  more  to  offensive  machines, 
or  such  machines  as  are  used  in 
naval  warfare,  than  to  those  used  for 
defensive  purposes  in  stationary  posi- 
tions, which  ^should  properly  be  called 
submarine  mines ;  at  least  such  was  the 
suggestion  of  the  late  Sir  John  Bur- 
goyne,  R.E.,  in  talking  of  stationary  tor- 
pedoes. 

The  latter  are  placed  along  a  coast 
for  the  defence  of  harbours,  estuaries, 
rivers,  or  of  such  sea-shores  as  are  open 
to  an  invader  and  unprotected  by  any 
natural  or  artificial  means.  They  are  a 
safejB^uard  against  suprise,  as  no  vessel 
could  pass  at  night  or  in  a  fog  through  a 
channel  protected  by  them. 

There  are  two  classes  of  defensive  tor- 
pedoes, self-acting  or  exploding  on  a  ship 
coming  in  contact  with  them,  and  electric 
torpedoes^  fired  by  means  of  an  electric 
current  supplied  from  the  shore.  The 
latter  present  the  greatest  advantages;  for 
they  are  the  safest  to  friendly  ships,  as 
they  are  always  under  the  contuol  of  the 
observer  in  charge  of  them.  By  simply 
detaching  the  voltaic  battery  employed 
to  fire  them,  which  may  be  done  by  the 
removal  of  the  connecting  plug,  they 
become  perfectly  harmless,  and  ships  can 
pass  over  them  with  safety,  which  is  not 
the  case  with  self-exploding  torpedoes. 

A  torpedo  of  the  self-acting  class  is 
composed  of  a  hollow  iron  cone,  water- 
tight, with  a  ring  at  its  apex,  to  which 
the  sinker  is  attached.  The  lower  end 
of  the  cone  is  filled  with  the  explosive 
agent,  the  charge  varying  from  100  to 
300  lbs.  of  gunpowder  or  its  equiva- 
lent, while  the  upper  part  is  left  empty 
for  the  sake  of  buoyancy.  At  the  top 
of  the  powder  is  an  iron  case  filled 
with  lime,  tn  which  a  tube  of  thin  glass 
containing  sulphuric  acid  is  enclosed.  An 
iron  rod,  moving  on  a  joint,  passes 
through  the  empty  part  of  the  torpedo 
and  some  distance  abo\«  \\.\  ^N.  SXv& 
lower  end.  o£   tViVs  to^  \a  «b  \vwi,Viv\05x 
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enri'ounds  the  upper  part  of  the  glass 
.  tnbe,  w})ilst  two  horizontal  rods  or 
*'  feelers "  are  attached  rigidly  to  its 
upper  extremity.  When  a  ship  strikes 
the  feelers,  the  rod  is  deflected  from  the 
perpendicular,  the  ring  breaks  the  glass 
tube,  and  the  sulphuric  acid,  acting  che- 
mically on  the  lime,  generates  great  heat 
and  explodes  the  powder.  Vide  Addenda, 
Torpedo.) 

The  electric  torpedo,  or  submarine 
mine,  in  its  complete  form  consists  of 
three  parts,  the  fuze,  the  charge,  and  the 
torpedo  case  or  tank ;  the  shape  of  the  case 
differs,  together  with  the  necessary  inter- 
nal and  external  arrangement  of  electric 
connection  and  conduction,  from  that  of 
the  self-acting  class.  As  explained  in 
*  Chambers's  Encyclopaedia,'  "two  wires 
are  laid  along  the  bottom  of  the  water 
from  the  shore,  passed  through  the  ring 
below  the  cone,  and  brought  in  at  the  top 
to  two  knobs  on  the  upper  part  of  the 
powder-keg.  Between  these  a  piece  of 
platinum  wire  passes  through  a  sensitive 
cartridge.  As  soon  as  the  circuit  of 
electricity  is  completed  on  shore,  the 
platinum  becomes  incandescent,  and  the 
explosion  takes  place."  When  gun-cotton 
is  used  as  an  explosive  agent,  and  this  com- 
position is  preferred  to  gunpowder,  as  it  is 
not  affected  by  being  wet,  and  is  three  times 
as  effective  in  its  explosive  force,  the 
charges  are  placed  in  cases,  the  principal 
being  known  as  the  electro- contact,  holding 
100  lbs.  of  gun-cotton.  The  torpedo  is 
placed  at  such  a  depth  as  to  strike 
the  bottom  of  a  ship.  The  other  kind  of 
cases  are  intended  for  depths  varying 
from  30  feet  to  60  feet  and  over.  An 
electro-contact  is  encased  in  wood  to  pre- 
vent the  charge  being  damaged  by 
striking  friendly  ships.  The  mines  are  re 
tained  in  position  by  means  of  "  sinkers, 
of  which  there  are  two  descriptions,  the 
saddle  and  mushrooyn,  the  weights  of 
which  depend  on  the  velocity  of  the 
current  of  the  stream  and  the  nature  of 
its  bed.  In  connecting-up  the  mine,  the 
circuit-closer  is  placed  in  a  jacket,  and 
the  electric  cables  are  attached  to  the 
circuit-closer  and  the  mine,  the  main 
and  branch  cables  as  well  as  the  fuze 
piece  being  joined  together.  The  cables 
/jre  stopped  by  moving  lines,  which  are 
fastened     by    shackles    to   iT^ie  moonii^ 
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chains.  Different  kinds  of  cables  are 
used;  that  known  as  the  branch  cable 
is  always  used  in  water,  and  protected  by 
steel  or  iron  wires.  The  core  in  all 
cables  consists  of  a  strand  condnctor  of 
four  copper  wires,  tinned,  with  a  case  of 
vulcanised  india-rubber.  The  fazes  used 
are  either  platinum  wire  or  Mr.  Abel*» 
tension-fuzes.  The  battery  for  firing  is 
Le  Clanch^'s  of  low  internal  resistance. 

To  ascertain  the  right  moment  at 
w^hich  to  complete  the  circuit,  elaborate 
observations  are  necessary  from  the  shore. 

Of  electric  torpedoes  for  offensive  pur- 
poses, the  best  known  are  the  Harvey,  the 
Spar,  and  the  W/iiteheod  (fish) ;  the  first 
named  is  also  used  for  defensive  purposes. 

Concerning  the  rule  by  which  the 
size  of  charges  may  be  calculated,  only 
an  approximate  rule  can  be  given,  and 
until  such  is  fixed,  the  following  may  be 
taken :  500  lbs.  of  gunpowder  up  to  a 
depth  of  20  feet,  2000  lbs.  as  maximum 
charge,  to  be  used  at  a  depth  of  Bot 
less  than  40  feet  of  water.  Gun-cottoa 
presents,  as  an  agent  for  exploding  tor- 
pedoes, many  advantages  over  gunpowder. 
A  charge  of  gun-cotton  calculated  to  do 
the  same  work  as  a  given  charge  of  gun- 
powder would  only  occupy  one-fourth  to 
two-fifths  of  the  space ;  the  cost  of  the 
torpedo,  therefore,  would  be  reduced  in 
proportion,  and  much  labour  saved  in 
handling,  fixing,  or  mooring  the  torpedoes, 
and  the  space  required  for  storing  them 
diminished.  The  amount  of  buoyancy 
required  to  keep  torpedoes  in  place  would 
similarly  favour  the  employment  of  gun- 
cotton  as  a  charge.  This  agent  is,  besides, 
not  affected  by  wet,  and  therefore  more 
certain  than  gunpowder. 

A  small  kind  of  torpedo  has  also  been 
used  on  land  for  destroying  railway  lines, 
trains,  &c.  During  the  Franco-German 
war  of  1870-71,  a  torpedo  was  placed  by 
a  party  of  franc-tireurs  under  the  rails 
of  a  line  used  by  the  enemy,  and  exploded 
as  a  train  ran  OA'er  it,  causing  the  entire 
destruction  of  the  train.  Experiments 
have  been  carried  on  lately  in  Germany 
with  land  torpedoes,  to  be  employed  for 
the  defence  of  fortresses  or  other  fortified 
places.  These  torpedoes,  or  subterraHean 
mines,  are  shells  11^  inches  long,  with  a 
double  casing  0*58  inch  thick,  and  coa- 
VA\ii\Ti^  «u.  ^Tk^losive  charge  of  4*4  lbs. 
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of  gunpowder  or  its  equivalent  in  gun- 
cotton.  A  double  row  of  these,  con- 
nected by  a  subterranean  electric  wire, 
is  placed  in  the  ground  over  which  the 
enemy  is  expected  to  pass.  The  facility 
with  which  these  mines  can  be  discovered 
has,  however,  prevented  their  ranking 
amongst  other  useful  engines  of  war,  but 
every  effort  is  being  made  to  bring  them 
to  perfection  for  defensive  purposes. 

The  manufacture  of  torpedoes  of  the 
Whitehead  class  and  other  government 
torpedoes,  together  with  the  apparatus 
forming  their  equipment,  is  carried  on  in 
the  Royal  Laboratory  at  Woolwich.  The 
working  of  torpedoes  for  defensive  pur- 
poses is  placed  under  the  royal  engineers, 
who  go  through  a  special  training  in  that 
department.    (  Vide  Schools,  Military.) 

Torrent  —  A  s wife-flowing  body  of 
water.    (  Vide  River.) 

Tondon — In  mechanics,  the  twisting  or 
wrenching  of  a  body  by  the  exertion  of  a 
lateral  force.  The  effects  of  torsion  are 
seen  in  the  force  exhibited  by  a  weight 
attached  to  a  wire  or  metal  rod,  which 
is  made  to  revolve  several  times  in  the 
same  direction,  whereby  it  becomes 
twisted,  and  is  then  disengaged,  in  virtue 
of  its  elasticity  untwining  itself,  causing 
the  weight  to  revolve  in  a  contrary 
direction,  the  process  of  untwining  con- 
tinuing until  the  wire  recovers  its  original 
position. 

Touch — A  military  term,  signifying 
that  a  man  in  the  ranks  is  feeling  the 
elbow  of  the  man  next  to  him. 

Tooch-hole— The  primitive  name  for 
the  vent  of  a  gun. 

Toughness — In  metallurgy,  denotes 
the  property  metal  has  of  resisting  ex- 
tension or  fracture  by  tearing  or  binding. 
Copper  is  an  instance  of  toughness. 

Tonr  of  Duty — Duty  in  succession. 
As  defined  in  the  Queen's  Regulations, 
**the  tour  of  duty  is  to  be  from  the 
senior  downwards. 

"The  first  is  the  guard  of  the  sove- 
reign; 

"  2nd.  Of  members  of  the  royal  fa- 
mily ; 

**  3rd.  Of  viceroys  ; 

"  4th.  Captain-general  or  governor  of 
A  colony ; 

^  5th.  Of  the  general  commanding  at 
home  or  abroad ; 


"  6th.  Divisional  duties  under  arms  ; 
"  7th.  Brigade  or  garrison  duties  under 


arms; 


**■  8th.  Regimental  duties  under  arms ; 

**  9th.  Courts-martial ; 

"  10th.  Boai*ds  or  courts  of  inquiry  ; 

"  11th.  Working  parties ; 

«  12th.  Duties  of  fatigue." 

Tonnuunent  —  A  military  exercise 
that  took  its  origin  from  the  ancient 
gladiatory  combats,  which  had  for  their 
object  the  training  of  the  youth  of  the 
day  in  all  exercises  tending  to  make  them 
active,  athletic,  and  expert  in  the  art  of 
war.  This  led  to  those  encounters  termed 
jousts  in  which  a  couple  of  knights  met 
each  other  to  test  their  prowess  and  gal- 
lantry, being  clad  in  armour  and  using 
weapons  of  warfare,  such  as  the  sword  and 
lance,  as  their  arms.  On  this  followed 
the  tournament,  a  gathering  held  for  the 
purpose  of  bringing  together  a  number  of 
knights  who  should  have  the  opportunity 
of  exhibiting  before  this  assembly  their 
skill  and  valour.  In  such  encounters  as 
were  held  under  the  name  of  tourna- 
ments in  the  middle  ages,  life  was  not 
unfrequently  sacrificed ;  but  the  knight 
who  slew  or  disabled  his  adversary  was 
indemnified  against  all  consequences.  In 
later  times,  to  make  the  tournament 
more  a  field  for  deeds  of  strength  and 
prowess  than  for  deadly  combat,  two 
sorts  of  arms  were  employed,  those  ex- 
pressly made  for  the  purpose,  viz.  lances 
with  blunt  heads  of  iron,  and  the  ordi- 
nary arms  of  warfare  with  which  knights 
had  the  opportunity,  if  permitted,  of 
signalising  themselves  in  more  than  an 
ordinary  degree.  Every  knight  attending 
was  required  to  prove  his  noble  birth,  or 
rank,  as  a  title  of  admission.  The  com- 
petitors were  at  first  proclaimed  by  the 
heralds  with  sound  of  trumpet;*  and 
hence  the  word  blazonry  (which  signifies 
the  correct  deciphering  of  the  heraldic 
symbols  on  a  coat-of-arms),  derived  by 
some  from  the  German  blasen,  to  blow. 
Afterwards,  when  armorial  bearings  be- 
came general,  the  shield  of  the  knight 
gave  token  of  his  rank  and  family. 

In  succeeding   centuries,  tournaments 
were  graced  by  the  presence  of  ladies, 
who    distributed    the    prizes    to    tAviCk^^ 
knights  whose  beaxm^  Vcl  \Xv^  civtwixiXK^ 
stamped  them  as  -woictYi^  oi  icfew>^8D^\As«v\ 
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and  we  find  still  later  on  that  the  jousts 
or  tournaments  were  generally  held  in 
honour  of  ladies,  every  knight  being 
bound  to  possess,  in  reality,  or  in  show, 
a  dame  of  his  affections,  fur  whose  sake 
all  these  deeds  of  chivalry  were  supposed 
to  be  performed. 

Tourniquet  (French,  toumer,  to  turn) 
—In  surgeiy,  a  bandage  which  can  be 
tightened  or  compressed  to  any  extent. 
It  is  chiefly  used  to  stop  hsemorrhage'in 
cases  of  amputation,  and  is  invaluable 
on  the  field  of  battle.  In  cases  of  emer- 
gency and  in  the  absence  of  a  surgical 
tourniquet,  a  silk  or  cotton  handkerchief 
twisted  tight  by  means  of  a  stick  passed 
through  the  slack,  is  a  good  substitute ; 
a  bullet  or  round  stone  being  placed  over 
the  artery. 

Tow — Flax  or  hemp  ready  for  spin- 
ning. It  is  used  in  the  manufacture  of 
rope. 

Tower — A  movable  engine  used  in 
ancient  sieges,  and  of  such  a  height  as 
to  place  the  besiegers,  by  being  thus 
raised,  on  a  more  equal  footing  with  the 
besieged. 

Tower  of  London — In  the  early  days 
of  English  history,  a  powerful  fortress, 
on  the  left  bank  of  the  Thames,  subse- 
quently a  state  prison  of  mournful  asso- 
ciations, and  now  a  repository  for  small- 
arms  and  the  jewels  of  the  crown.  The 
reader,  is  referred  to  Mr.  Hepworth 
Dixon's  exhaustive  account  of  the  Tower 
of  London  for  all  particulars.  The  in- 
terest in  the  Tower  remains  to  the  present 
day,  and  is  still  associated  with  the  army 
in  having  a  governor,  an  officer  of  dis- 
tinguished rank  and  services,  placed  in 
charge  of  it,  with  a  deputy  governor. 

Towers,  Xartello,  vide  Martello 
Towers. 

Town-Major — An  ofiicerwho  regulates 
the  duties  of  a  garrison,  such  as  the 
detail  and  supervision  of  garrison  guards, 
the  disposal  of  prisoners  in  the  garrison 
guard-room,  the  roster  of  officers  for 
garrison  duties,  the  superintendence  of 
military  police  escorts  (a  regiment  is 
usually  told  off  weekly  for  this  duty), 
parole  and  countersign,  hours  for  retreat, 
and  preparation  and  issue  of  garrison 
orders. 

Trsod^  To — In  fortification,  to  mark 
out  on  the  ground  the  dimensions  of  & 


work.    The   word  trace    in    a    general 
sense  is  interchangeable  with  plan. 

Traces  —  Form  an  essential  part  of 
harness,  and  are  indispensable  to  the 
draught.  They  consist  of  l&id,  toheel, 
and  short  tracer,  and  are  made  of  3-inch 
white  rope,  of  special  manufacture,  en- 
cased in  leather  piping,  haying  trace- 
hooks  and  trace-links  attached. 

Track  of  Artillery  Carriages— The 
breadth  contained  between  the  two 
wheels  of  a  carriage,  measuring  from 
the  outer  rim  of  each  wheeL  The 
track  of  field  artillery  carriage  wheels 
is  5  feet  2  inches  from  outside  to  out- 
side of  the  tire. 

Traction,  vide  Angle  of  Traction. 

Traction  Engine — ^A  steam-engine  for 
pulling  \lqbxj  weights  along  an  ordinary 
road  at  a  moderate  rate.  It  was  first 
used  on  roads  in  England  in  1860.  This 
nature  of  engine  has  been  found  useful 
in  warfare.  The  Germans  reported  very 
favourably  of  its  use  in  the  Franco- 
German  war  of  1870-71.  It  is  used  for 
heavy  transport  in  rear  of  an  army. 

A  large-size  engine  weighs  about  28 
tons,  travels  at  the  rate  of  5  miles  an 
hour,  and  consumes  a  ton  of  coal  per  day. 

Trail — In  a  field  carriage,  that  part  of 
the  carriage  which  rests  on  the  groond 
when  unlimbered,  and  which  is  hooked 
on  to  the  pintail  of  the  limber  whoi 
limbered  up.  The  beam  of  the  O.P.  gun- 
carriage  is  made  of  one  block,  or  of  two 
pieces  of  timber  tabled  together;  under 
either  circumstances  it  is  termed  a  Uock" 
trail  carriage.  (  Vide  Block-trail.)  Since 
the  introduction  of  iron  carriages  the 
block-trail  pattern  has  been  abMidoned, 
and  the  bracket  carriage  is  now  the  service 
pattern.  The  trail  of  a  siege  bracket 
carriage  is  formed  by  the  extremities  of 
the  cheeks  which  rest  on  the  ground. 

Trail-handle  —  A  traversing  handle 
attached  to  the  trail  of  the  new  field 
guns  sent  to  India.  It  is  made  of  iron, 
T-shaped,  and  fixed  to  the  trail  in  such  a 
manner  that  it  can  be  laid  flat  on  it,  when 
not  required,  without  being  unshipped. 
This  handle  has  been  in  use  with  the 
late  Indian  artillery  batteries  ibr  many 
years  past. 

Trail-pUite — ^The  ironwork  attadied 
I  to  the  end  of  the  trail  which  indodet 
\\.\l^  \.T«j\-'^\>%  «^%.    This  eye  or  loop  is 
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fixed  in  the  N.P.  carriages,  and  forms  a 
part  of  the  trail-plate.  Swivel  loops 
were  formerly  used  in  the  Madras  car- 
riages, and  thej  are  said  to  have  had 
this  advantage,  that,  if  the  gun  carriage  I 
apset,  it  did  not  entail  the  fall  of  the 
limber. 

Trai]l — In  a  military  sense,  implies  the 
ordnance,  carriages,  ammunition,  and  in 
fact  all  the  apparatus  and  implements 
of  war  which  are  required  for  an  army 
in  the  field  (vide  Transport  of  Troops) ; 
hence  the  term  siege  train  (g.  o.),  &c. 

The  term  train  is  also  used  in  mining 
to  express  the  powder  laid  by  the  miner 
for  some  distance  along  the  ground,  up 
to  the  charge,  and  by  which  means  the 
charge  is  ignited. 

Tninbanda — A  body  of  men  which 
formerly  constituted  the  militia  of  London, 
snd  from  which  the  3rd  (Bufis)  were 
raised.    (Vide  M\\iti&,) 

Tx^jeotory — ^The  path  described  by  a 
projectile  in  the  air  or  in  vacuo.  The 
carve  described  in  passing  through  the 
atmosphere  is  due  to  three  forces — the 
force  of  projection,  gravity,  and  the  re- 
sistance of  the  air.  (  Vide  Appendix  F.) 
Jn  treating  on  the  subject  of  gunnery, 
an  important  point  arises,  as  shown  by 
Lieutenant  £.  Clayton,  R.A.,  in  his  prize 
essay,  viz.  the  relation  between  the 
weight  of  a  projectile  and  its  calibre,  as 
this  leads  on  to  the  subject  of  iowness 
of  trajectory,  in  which  he  shows  the 
advantages  of  it  in  the  flight  of  a  pro- 
jectile : — 

"  (1)  On  account  of  greater  accuracy. 

"  (2)  On  account  of  harder  hitting — 
for  Iowness  of  trajectory  means  greater 
velocity,  and  consequently  more  energy 
in  the  shot. 

"  (3)  On  account  of  the  greater  dis- 
tance covered  effectively  by  the  pro- 
jectile— *  longueur  battue,'  as  the  French 
term  it ;  that  is  to  say,  a  projectile  with 
low  trajectory  passes  over  a  greater  dis- 
tance within  the  height  from  the  ground 
reached  by  the  objects  fired  at,  than  one 
with  a  high  trajectory." 

TrsnBit — In  astronomy,  the  passage  of 
any  heavenly  body  over  a  larger  one, 
such  as  planets  over  the  sun.  The  ob- 
servation of  the  transit  of  Venus  (1874) 
will  be  familiar  to  most  readers,  England 
iMid  other  countries  combiniug  to  carry 


out  the  observations  in  distant  parts  of 
the  world. 

•TraziBit  Imtrument — An  instrument 
for  observing  the  time  of  passage  of  a 
celestial  object  across  the  meridian.  It 
consists  of  a  telescope  attached  to  a 
transverse  horizontal  axis,  the  ends  of 
which  are  directed  to  the  east  and  west 
points  of  the  horizon. 

Tranfmiflflioii  of  Intelligenoe,  vide 
Telegraphy. 

Transom — In  artillery,  a  stout  piece 
of  timber  or  beam  connecting  two  cor- 
responding parts  of  a  carriage.  Wooden 
siege  carriages,  formed  of  two  brackets, 
are  connected  together  by  three  tran- 
soms, but  the  length  of  the  transoms, 
which  regulates  the  width  of  the  car- 
riage, varies  according  to  the  nature  of 
the  gun. 

Transport  Carriages,  vide  Carts, 
Transport ;  Vehicles,  and  Wagon. 

Transport  of  Troops — As  the  name 
implies,  is  the  carriage  of  bodies  of  men, 
with  their  baggage  and  ammunition,  as 
well  as  all  war  material,  stores,  supplies, 
&c.,  from  one  country  to  another,  by 
land  or  by  sea. 

Colonel  Graham,  in  his  *  Art  of  War,* 
states  that,  ^*to  organise  the  means  of 
transport  for  an  army  acting  at  a  long 
distance  from  its  principal  magazines,  in 
a  country  where  it  is  entirely  dependent 
on  its  own  supplies,  is  a  problem  difBcult 
of  solution."  It  has  been  therefore  the 
constant  endeavour  of  military  adminis- 
trators and  departmebts  to  ensure  in 
time  of  peace  a  system  that  will  work 
well  on  the  declaration  of  war,  and  so 
avoid  contusion  when  troops  have  to  be 
sent  by  rail  or  by  any  other  means  into 
the  theatre  of  operations.  Particularlv 
has  the  supply  branch  of  the  army  to  be 
attended  to,  with  all  its  requirements 
for  the  transport  of  food  and  ammunition 
from  the  base  of  operations  to  the 
magazines  formed  for  their  reception 
along  the  line  of  communication.  In  order 
therefore  to  facilitate  the  transport  of 
food,  wagons  and  military  carts  are  at- 
tached to  all  armies,  to  carry  food  from 
the  main  magazines  in  rear  of  the  army 
to  the  smaller  ones  some  days*  march 
ahead.  Carts  are  also  atta<iVv^^  \.c>  ^.'a.Oci 
division,  carry vn%  &  tftT\.«Iva.  xv.\«s!jci«t  ^1 
days*  rations  fox  Taeii  wv\  <i%.\.W^.    Va  'Ccv'^ 
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march  of  an   army,  two   considerations  '  and  great  regularity  in  all  the  operations 
will  weigh  with  the  general  in  command  j  that   precede  or  follow  the  movement. 


m  the  transport  of  his  supplies  and 
stores :  (1)  to  prevent  the  assembling  of 
carts  or  wagons  along  the  line  of  march  ; 
(2)  to  prevent  them  following  in  too 
close  promixity  in  rear  of  the  army,  and 
so  possibly  interfering  with  the  opera- 
tions of  the  war,  by  impeding  that  ra- 
pidity of  movement  which  is  essential  to 
success. 

Transport   may   be   obtained  by  four 
methods : — 

1 .  By  water ; 

2.  By  rail ; 

3.  By  wheel -carriage; 

4.  By  pack  animals. 
Transport    by   water  is   the    easiest, 

cheapest,  and  best,  for  heavy  weights. 
England,  from  her  geographical  position, 
is  constantly  obliged  to  use  this  mode  of 
transport,  to  convey  troops  and  war 
material  to  India  and  her  colonies. 
Ships  specially  built  for  that  purpose, 
called  transports  (q.  ©.),  have  been  for 
some  years  past  used  to  convey  the 
relief  of  European  troops  between  home 
and  abroad.  In  an  enemy's  country, 
rivers  and  canals  are  also  available  for 
transport  purposes,  but  can  be  seldom 
used  up  to  the  front  of  positions.  The 
former  aflford  an  easy  mode  for  the  trans- 
port of  stores,  particularly  when  steam 
can  be  used ;  the  latter  cannot  be  trusted, 
as  they  are  liable  to  get  out  of  order,  the 
locks  may  be  blown  up  and  the  water 
supply  at  the  head  can  be  cut  off.  The 
Germans,  during  the  war  of  1870-71, 
used  a  steam  flotilla  on  the  Rhine. 

Transport  by  rail  is  invaluable  within 
one's  own  territory,  but  in  an  enemy's 
country  no  dependence  can  be  placed 
upon  the  use  of  it,  as  the  enemy  can 
tear  up  the  lines  at  any  moment,  and 
thus  delay  the  advance  of  troops  and 
the  despatch  of  war  material  and  supplies 
until  they  can  be  repaired.  When,  however, 
railways  can  be  made  available,  as  was 
exemplified  during  the  Franco-German 
war  of  1870-71,  when  the  Germans 
around  Paris  and  other  parts  of  France 
were  able  ^to  receive  supplies  from  Ger- 
many, their  advantages  are  untold. 
Transport  by  rail  demands,  on  account  of 
the  large  bodies  to  be  moved,  aiid  th« 


These  conditions  can  only  be  obtained  by 
an  exact  observation  of  the  rules  laid 
down  for  that  service.    (  Vide  Railways.) 

Colonel  Hamley,  in  his  *  Operations  of 
War/  gives  the  following  on  the  use  of 
railways  for  the  transport  of  troops : — 

"  Whatever  advantages  good  roads  can 
confer  must  be  immensely  increased 
when  railways  are  employed.  In  using 
them,  the  first  step  must  be  the  collec- 
tion of  the  rolling  stock  on  the  required 
points  of  the  different  lines.  .  .  .  This 
preliminary  measure  accomplished,  the 
following  conditions  attach  to  the  con- 
veyance of  troops  of  all  arms : — 

"  A  train  of  from  twenty-four  to 
thirty-four  carriages  of  all  kinds — pas- 
senger carriages,  cattle-trucks,  horse- 
boxes, and  break-vans — can  be  propelled 
by  one  engine;  and  a  speed  of  from 
twenty  to  twenty-five  miles  an  hour, 
though  lower  than  what  is  attainable,  is 
considered  most  suitable  to  a  continuous 
movement,  by  lessening  the  risk  of 
breaking  down. 

^*An  ordinary  second  or  third  class 
carriage  holds  thirty-two  soldiers.  A 
horse-box  holds  three  horses,  and  a  cattle- 
truck  six  to  eight.  Taking  the  effective 
number  of  one  of  our  infantry  battalions 
at  1066  men  and  thirty-three  officers, 
the  battalion,  with  its  transport  and 
equipment,  including  fourteen  wagons 
and  sixty-flve  horses,  can  be  conveyed  in 
two  trains. 

**  One  train  will  contain  a  squadron  of 
cavalry  of  120  horses,  and  four  trains 
the  regiment. 

"  Each  artillery  wagon,  or  gun,  with 
its  limber,  occupies  one  truck.  A  bat- 
tery of  horse  artillery,  or  a  field  battery, 
with  its  men,  horses,  and  eqaipoient 
complete,  requires  two  trains,  of  from 
thirty-one  to  thirty-three  carriages  each. 

'*A  battalion  of  infantry  standing 
ready  at  the  station,  and  properly 
practised,  embarks  in  a  few  minutes. 
Cavalry  require  twenty-five  minates  to 
fill  a  train,  and  artillery  half  an  hoar. 
If  all  embark  at  the  same  station,  only 
three  trains  could  be  despatched  in  an 
hour.  But  by  creating  temporary  plat- 
forms the  loading  can  take  place  sfanol- 


ce/eritv  of  the  trains,  complete  secxiYlt^  \u\i^o\x&\^.    k  -^^NXstm  HQO  feet  long 
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allows  all  the  carriages  of  a  train  to  be 
loaded  at  once — and  such  a  platform  can 
be  made  in  three  hours,  by  200  men,  out 
of  materials  always  at  hand  on  rail- 
ways. 

^*  Under  such  circumstances,  it  has 
been  calculated  that  there  would  be  no 
difficulty  in  forwarding,  on  an  English 
railway,  large  bodies  of  troops  at  the 
rate  of  one  train  every  seven  and  a  half 
minutes,  or  eight  trains  per  hour — that 
being  the  shortest  interval  judged  safe 
on  such  occasions.  The  transport  of 
an  English  army  corps,  according  to  the 
latest  organisation,  might  therefore  be 
thus  calculated  in  round  numbers. 

''An  English  division  requires  the 
following : — 

Infantry,  7  battalions     ..      ..  14  trains. 

Artillery,  2  batteries  and  am- 
munition column         . .      . .     6     „ 

Cavalry,  1  regiment       ..      ..     4 

Staff,  engineers,  and  military 
police 2 


>» 


»» 


>» 


>» 


26 


3  infantry  divisions         ..      ..  78  trains. 
1    cavalry    brigade    (3    regi- 
ments, 1  battery)       ..      ..14 
Reserve   artillery  (6  batteries 

and  ammunition  column)  . .  14 
Engineers,  telegraph,  &c.  ..  4  „ 
Staff  and  military  police  . .  2  „ 
Field  hospital  and  ambulance  16  „ 
Control  and  supplies  for  3  days  16     „ 

144 

"Supposing  the  carriages  collected 
and  the  platforms  made  for  embarking 
and  disembarking,  the  corps  could  be 
conveyed  sixty  miles  in  twenty-one 
hours  from  the  commencement  of  the 
movement.  This  amount  of  force  might 
be  despatched  on  our .  chief  railways 
without  aid  from  return  carriages. 
Other  bodies  might  also  follow  to  the 
distance  named,  or  even  farther,  since 
the  carriages  would  return  in  time  to 
maintain  the  continuity  of  movement. 
But  if  the  distance  were  doubled,  the 
operation  must  be  interrupted. 

"  This  calculation  rests  on  data 
afforded  by  double  lines  conducting  a 
great  traffic^  and  poasessiag  the  maximum 


amount  of  officials,  servants,  and  rolling 
stock." 

Wheel  transport  is  the  most  economical 
of  all,  where  good  roads  can  be  found,  and  ~ 
more  advantageous  in  comparison  with 
pack  agency,  as  to  the  power  of  bring- 
ing up  stores.  A  horse  drags  five  times 
more  than  it  can  carry,  on  good  roads, 
and  therefore  a  great  deduction  can  be 
made  for  the  food  of  these  animals.  When 
bullocks  are  used  in  draught,  they  are 
found  to  pull  better  in  swampy  countries, 
and  have  more  endurance  than  any  other 
animals.  Camels  are  not  good  draught 
animals;  moreover,  they  are  useless  in 
moist  or  swampy  ground. 

Pack  animals  require  more  men  to 
attend  on  them,  and  the  further  an 
army  gets  from  its  base  of  operations, 
the  less  these  animals  can  carry.  They 
cannot  be  unloaded  at  every  halt, 
whereas  wagon  or  cart  horses  can  rest 
on  a  halt,  however  short  it  may  be. 
Pack  animals,  though  more  difficult  to 
load  and  more  liable  to  sore  back 
and  to  strains,  are  found  useful  when 
armies  have  to  operate  in  countrieti 
where  no  roads  exist,  and  where  troops 
may  get  separated  from  their  wagons. 
In  defiles  the  breaking  down  of  a  wagon 
may  cause  serious  loss  of  time,  while  in 
cases  of  blocks  pack  animals  can  easily 
get  forward. 

Of  pack  animals,  the  following  are 
the  best  fitted  for  general  service  : — 

1.  The  mule,  which  can  carry  from 
200  to  250  lbs.  in  a  level  country,  and 
100  lbs.,  including  pack,  in  a  hilly  country, 
as  in  Abyssinia. 

2.  Bullocks,  though  slow,  can  carry  in 
level  countries  200  lbs.,  including  pack, 
and  have  proved  that  they  stand  fire  well. 

3.  Camels  can  carry  about  400  lbs. 
and  walk  at  the  rate  of  2^  miles  an  hour. 

4.  Elephants  can  travel  at  the  rate  of 
3  to  3^  miles  an  hour,  and  carry  from  15 
to  20  cwt.  on  level  ground,  but  only  from 
10  to  12  cwt.  in  hilly  countries.  Ele- 
phants can  drag  and  push  as  well  as. 
carry,  and  are  invaluable  animals  when 
required  for  either  of  these  purposes. 

Every    army    has    a    separate     force 
organised  to  convey  by  land  stores,  am- 
munition, and  rations,  wherever  a.  \;scA^ 
of  troops  may  \>ft  swiX..    \ft.  '^tj^^'sssA.  "C^ 
forma    tYie  land  ox   mU\tar\j  tra-fts^ttv^.. 
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The  transport  is  one  of  the  civil  depart-  i  entrance  of  the  re-entering  place  of  arms ; 


ments  of  the  army,  and  is  a  subdivision 
of  the  control  department.  It  is  intended 
to  be  a  nucleus  of  a  system  of  transport  on 
a  large  scale  for  an  army  in  the  field.  In 
time  of  peace,  it  is  employed  in  the  con- 
veyance of  baggage  and  commissariat 
supplies  at  the  several  camps  and 
stations,  and  also  upon  the  public  works, 
arsenals,  &c.  Besides  the  army  transport, 
there  is  a  regimental  transport  for  the 
conveyance  of  the  camp  equipments,  light 
^Agg^g^}  AQd  regimental  ammunition. 

When  troops  move  by  land,  the  amount 
of  transport  required  is  calculated  by  by  a  rod  to  the  crank  of  a  foot  lathe,  to 
weight ;  if  by  ship,  by  measurement.  It  is  :  give  motion  to  the  crank  shaft ;  it  is 
calculated  that  a  2-horse  wagon  can  draw    pressed  down   by  the   left  foot   of  the 


passages  or  crochets  are  cut  into  the 
glacis,  to  enable  the  defender  to  circu- 
late round  the  traverses. 

Traversing  Handspike — For  travers- 
ing the  gun,  in  field  carriages,  it  is  in- 
serted into  the  handspike-ring  at  the  end 
of  the  trail,  when  in  action ;  but  when  the 
gun  is  limbered  up,  it  is  strapped  on  the 
surface  of  the  trail.  There  is  also  a  spare 
handspike  carried  underneath  the  trail. 

Traversing  Platform,  vide  Platform, 
Gun. 

Treadle — A  lever  or  frame  connected 


800  lbs. ;  a  4-horse  wagon  1800  lbs. ;  and  a 
6-horse  wagon  (G.S.  new  pattern)  3300  lbs. 

Transports  —  Government  vessels  for 
the  conveyance  of  troops.  The  approxi- 
mate amount  of  tonnage  required  for 
the  transport  of  troops  is  about  270 
tons  to  every  100  men.  (Vide  Queen's 
Regulations  for  the  rules  and  regula- 
tions attending  the  transport  of  troops, 
horses,  &c.)  Under  the  head  of  Em- 
barkation will  be  found  information  on 
the  embarkation  of  a  battery  of  artillery. 
The  port  of  embarkation  and  debarkation 
for  the  relief  of  troops  is,  in  England, 
Portsmouth,  and  in  India,  Bombay. 

Travelling  Allowance— A  certain  sum 
of  money  granted  to  officers  and  military 
subordinates  travelling  on  duty.  It  is 
given  to  defray  the  expense  of  the  journey. 
The  scale  is  laid  down  in  army  circular 
dated  April  1,  1872. 

Traverse,  To —  In  gunnery,  a  term 
used  when  directing  a  piece  of  ordnance 
either  to  the  right  or  left  of  the  posi- 
tion it  is  in.  In  field  pieces,  mounted 
on  carriages,  traversing  takes  place 
from  the  trail.  With  mortars,  it  is 
performed  by  handspikes  in  rear  and 
front  of  the  bed,  and  with  siege  guns 
by  the  application  of  handspikes  to  dif- 
ferent parts  of  the  carriage.  The  Arm- 
strong gun  has  an  adjusting  wheel  screw 
which  enables  the  pointer  to  traverse 
the  gun  with  his  own  hand  and  with  the 
greatest  accuracy. 

Traverses — In  fortification,  are  por- 

tioDs    of   parapet     thrown    across    the 

covered  way  on  the  prolongation  of  tli« 


turner,  and  raised  by  the  centrifiigal 
force  of  the  fly-wheel  or  large  pulley 
which  is  fixed  on  the  shaft. 

Trendh  Cart,  vide  Cart,  Trench. 

Trench  Cavalier  —  A  high  parapet 
raised  upon  the  glacis  for  giving  a  com- 
manding musketry  fire,  or  for  throwing 
hand  grenades  into  the  salient  places  of 
arms  previous  to  crowning  the  covered  way. 
This  must  be  commenced  by  single  saps. 

Trenches — In  offensive  works  and  bat- 
teries, it  is  necessary  on  many  occasions 
to  throw  up  a  parapet,  from  earth  ex- 
cavated in  rear  of  the  parapet ;  such  ai 
excavation  is  termed  a  trench.  The  usual 
depth  of  trenches  is  3  feet.  Should  the 
nature  of  the  ground  be  such  as  not  to 
yield  sufficient  earth  for  the  parapet,  a 
small  ditch  must  be  made  in  fnmt.  In 
a  siege,  the  approaches  made  by  the 
besiegers  are  termed  trenches,  which 
are  opened  at  varying  distances  from 
the  place,  depending  upon  circumstances. 
(  Vide  Siege.) 

Trestle — A  piece  of  wood  or  metal 
supported  by  two  or  four  feet  joined 
diagonally;  when  used  in  bridgii^,  a 
fifth  leg,  on  the  down  side  of  the  river, 
is  sometimes  added. 

TrestleSy  five  in  number,  and  placed  at 
equal  intervals,  form  the  cradle  in  whkh 
fascines  are  made. 

Trestle  Bridge — ^A  bridge  supported 
on  trestles.  This  kind  of  ^idge  b  verj 
useful  in  establishing  commnnioati<HH 
across  shallow  rivers  with  sound  and 
hard  beds,  and  not  subject  to  snddei 
^oods  \  it  can  be  readily  oonstrveted  with 


faces  of  bastions  and  ravelins,  and  at  tVie\vrj  V\tA  t^^  Xkcd^mtc^  ^asH^  placed   fai 
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shallow  water ;  it  is  not,  however,  suit- 
able for  deep  muddy  rivers. 

Trestle  bridges  are^f  three  kinds,  the 
length  of  the  legs  depending  on  the 
depth  of  the  water.  They  are  described 
as  follows : — 

^Tao^gged  trestie. — Made  of  two  tran- 
soms, two  legs,  and  two  diagonab  lashed 
together ;  it  is  used  for  streams  6  feet 
deep  and  running  with  a  velocity  of  5  feet 
per  second,  or  in  deeper  streams  if  the 
velocity  is  less,  and  is  suitable  for  any 
kind  of  hard  bottoms. 

*^Four'legged  trestle. — Made  of  one  tran- 
som, four  legs,  and  four  diagonals  lashed 
together.  Used  in  still  waters  where  a 
greater  length  of  leg  than  12  feet  is  not 
required,  or.  in  running  streams  where 
the  water  is  not  more  than  3  feet  deep,  or 
the  velocity  greater  than  3  feet  per  second. 
Another  kind  of  four-legged  trestle 
bridge  can  be  made  in  the  same  manner, 
pat  together  with  nails,  and  is  useful  for 
bridges  intended  to  stand  for  some  time, 
As  rope  lashings  soon  rot  under  water. 

'*  Tripod  trestle, — Made  of  one  transom, 
six  legs  (three  on  each  side,  and  placed 
in  a  triangle  lashed  at  the  apex,  and  fixed 
together  at  the  basis  by  ledgers),  four 
cross-bearers  to  support  the  transom, 
and  four  stakes  to  support  the  bearers, 
the  whole  lashed  together.  This  kind  of 
bridge  is  particularly  useful  for  military 
purposes ;  it  may  be  used  in  water  6  feet 
deep,  with  a  velocity  of  5  feet  per  second, 
and  in  streams  with  muddy  bottoms." 

Tret — An  allowance  of  4  lbs.  in  every 
104  lbs.  weight  of  goods,  to  compensate 
for  dust  or  any  foreign  matter  which 
may  intrude  itself  into  the  goods. 

Trews — ^The  name  given  to  the  panta- 
loons worn  by  the  soldiers  of  certain  High- 
land regiments.  They  are  made  of  various 
tartan  cloths.  The  regiments  which 
wear  the  kilt  do  not  wear  the  trews. 

TriangleB — ^A  wooden  instrument  used 
at  one  time  in  the  army,  to  which 
•oldiera  were  tied  when  sentenced  to  re- 
ceive corporal  punishment.  It  consisted 
of  three  poles  fastened  together  at  the 
top,  and  which  permitted  of  the  legs 
being  stretched  out  in  the  shape  of 
a  triangle.  In  each  leg  there  was  a 
spike  which  kept  it  firm  on  the  ground  ; 
4tn  iron  bar,  breast  high,  was  fastened 
across  one  side  of  the  triangle. 


Trigonometrieal  Bnryey,  vide  Survey, 
To. 

Trigonometry — The  art  of  measuring 
triangles,  or  of  calculating  the  unknown 
sides  of  any  triangle.  It  is  either  plane 
or  spherical. 

Tringle — A  riband  or  piece  of  wood 
nailed  on  the  sides  of  a  traversing  plat- 
form, to  prevent  the  trucks  from  run- 
ning off  in  the  recoil. 

&ip,  Cayalry,  vide  Gabion. 

Tripod  Trestle  Bridge,  vide  Trestle 
Bridge. 

Trituratloii  —  Pulverising  the  ingre- 
dients of  gunpowder  or  any  other  powder. 

Troop — In  the  cavalry,  corresponds  to 
a  company  of  infantry,  but  is  of  less 
strength,  60  troopers  usually  composing 
a  troop  of  cavalry.  Two  troops  form  a 
squadron. 

The  term  troop  is  given  to  the  divisions 
of  the  royal  engineer  train. 

Trooper — ^The  name  given  either  to 
the  horse  of  a  cavalry  man  or  to  the 
cavalry  man  himself. 

Troops — Bodies  of  men  placed  under 
military  discipline. 

Trot — The  next  pace  of  a  horse  after 
the  walk.  It  is  about  7*5  miles  an 
hour,  or  a  mile  in  8  minutes.  A  goo<i 
trotter  will  do  8^  miles  an  hour. 

Trough,  vide  Water  Troughs. 

Trough  for  Hale's  Bockets  —  This 
machine  has  been  invented  for  firing 
Hale's  rockets.  It  is  made  of  plate- 
iron,  and  is  supported  on  two  short  legs 
in  rear  and  a  tripod  in  front.  On  the 
front  one  runs  a  gun-metal  ring,  con- 
nected by  two  bars  with  a  Y  near  the 
front  of  the  trough ;  the  elevation  is 
given  by  sliding  the  ring  up  and  down 
the  front  leg  (which  is  graduated  to  the 
required  degree),  and  clamping  it.  There' 
is  an  arrangement  at  the  rear  end  of  the 
trough  by  which  the  rockets  may  be 
fired  with  a  friction  tube. 

Trons-de-lonp,  vide  Military  Pits. 

Trace — A  suspension  of  hostilities  for 
the  purpose  either  of  parleying,  burying 
the  dead  after  a  battle,  or  any  other  pur- 
pose thought  fit  by  the  commandera  of 
the  opposing  forces.  Such  a  truce  may 
be  termed  partial  or  temporary.  A  truce, 
or  general  armistice^  for  th^  t^rcE&:tv<aN^5s^ 
of  hostiUtiea,  ot  iot  Wi^  "^^vrr^^^  <i^  <»xt^- 
ing  out  some  Vm^oxtwvX.  o^\^cX  Va.  ^\C\0^ 
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both  sides  are  interested — such  as  the 
armistice  offered  byGeiinany  to  France  for 
25  days  to  carry  out  the  election  of  the 
constituent  assemblies,  but  which  was  re- 
fused by  France — requires  the  ratifica- 
tion of  the  sovereign  power  or  generals 
having  full  power  to  execute. 

A  flag  of  truce  is  sometimes  sent  from 
the  enemy  when  he  has  anything  impor- 
tant to  communicate ;  the  person  bearing 
it  is  to  be  treated  with  attention  and 
civility ;  but  as  communications  of  that 
nature  are  frequently  designed  for  the 
purpose  of  gaining  intelligence  and  of  re- 
connoitring the  army  and  its  outposts, 
the  most  strict  and  efficacious  means  are 
to  be  adopted  to  frustrate  such  intentions. 
Truck  Carriage — An  inferior  kind  of 
platform  wagon.  It  is  used  for  carrying 
ordnance  and  heavy  boxes  for  short  dis- 
tances ;  for  taking  guns  through  the 
passages  or  sally-ports  in  which  there 
are  no  short  turnings.  There  are  three 
sizes  of  truck  carriages,  large,  medium, 
and  small.  Guns  are  mounted  on  them 
and  lashed  in  the  same  manner  as  on 
sledges.  This  carriage  goes  under  another 
name  in  ordnance  nomenclature. 

Trucks — Small  iron  wheels  attached 
to  garrison  standing  carriages ;  wooden 
or  copper  ones  to  ship  carriages. 

Trumpet — A  wind  instrument,  made 
usually  of  brass,  and  used  by  the  cavalry 
and  artillery  for  sounding  the  various 
calls  of  these  regiments. 

Truncated  Cone — The  frustrum  of  a 
cone,  the  top  of  which  is  cut  off  by  a 
plane  parallel  to  its  base. 
Trunnion  Gaug^,  vtd^  Gauge,  Trunnion. 
Trunnion  Holes — A  cavity  made  in  the 
upper  part  of  the  gun  carriage  brackets 
to  receive  the  trunnions.  Siege  carriages 
have  travelling  trunnion  holes  as  well  as 
tiring  holes. 

Tznnnion  Sights— Sights  placed  on  the 
trunnions  of  riHed  guns  for  laying  the 
gun.  There  are  two  kinds  used  with 
B.L.R.  ordnance,  viz.  drop-sights  and 
8crewed-in  sights.  The  drop-sight  consists 
of  a  gun-metal  socket,  collar,  and  pillar, 
and  a  steel  leaf.  The  screwed-in  sight 
is  made  of  steel,  and  is  screwed  into  the 
sides  of  the  trunnion  pieces,  with  the 
exception  of  those  for  the  40-pr.  (new 
pattern)  and    9-pr.   guns,  the  trunnion 


studs,  slipped  and  locked  into  socket* 
fitted  ill  the  guns  for  their  reception,  and 
the  top  of  the  studs  are  not  finished, 
until  after  they  are  fixed  on  the  gun. 

The  solid  steel  trunnion  sights  are 
fixed  or  removed  by  the  double-ended 
spanner  of  the  smith's  tools,  l^e  trun- 
nion sights  of  the  new  40-pr.  and  9-pr. 
guns  can  be  removed  or  fixed  at  a 
moment's  notice  by  simply  raising  ithe 
brass  collar,  giving  the  sight  a  quarter 
turn  from  left  to  right  to  release  the 
stop  from  the  recess  in  the  bottom  of 
the  socket,  and  lifting  it  out.  The  trun- 
nion sight  used  with  M.L.R.  guns  is  a 
drop-sight.     (  Vide  Sights.) 

Trunnion  Square  —  An  instrument 
used  for  ascertaining  the  position  of  the 
trunnions  in  relation  to  the  axis  of  the 
bore.  It  has  a  movable  wrench  and 
sliding  point. 

Tnmnioning  Machine— A  turning 
lathe  in  which  the  trunnions  for  ord- 
nance are  turned.  The  piece  is  secured 
in  the  turning  lathe  by  two  centres  which 
are  made  to  press  against  the  extremities 
of  the  trunnions,  and  while  a  rotatory 
motion  is  communicated  to  the  gun  about 
the  axis  of  these  trunnions,  they  are 
turned  by  cutters  pressed  against  them. 

Trunnions — In  artillery,  two  solid  cy- 
lindrical pieces  of  metal  by  which  a  gun 
is  supported  on  its  carriage  in  the  trun- 
nion holes,  and  on  which  it  moves  as  on 
an  axis,  so  as  to  admit  of  any  required 
elevation  being  given  to  it.   Trunnions  <^ 
S.B.  guns  were  cast  at  one  time  with  their 
axis  a  little  below  the   axis  of  the  piece, 
and  at  right  angles  to  it,  but  more  com- 
monly with  their  axis  in  the  same  plane 
with  that  of  the  piece.     They  should  be 
of  equal  diameter,  and  about  one  calibre 
in  diameter  and  length.     In  all  rifled 
guns  and  in  howitzers,  the  axis  of  the 
trunnions  passes  through  the  axis  of  the 
piece.    The  trunnions  of  a  mortar  are 
cast  on  to  the  breech,  this  being  a  (xm- 
venient  position  as  regards  the  mounting 
of  the  mortar  on  its  bed  for  firing  at 
high  angles. 

Trussing — In  carpentry,  is  the  mode 
of  strengthening  any  beam  which  is  long 
in  proportion  to  its  breadth  and  thickness, 
and  which  is  incapable  of  supporting  much 
additional  load.    It  is  a  mode  adopted  ia 


pHuiernj    ana     V'^r.    guns,  \.n«  \iTuaaiua  i  aaaiiionai  xoaa.     xb  ui  »  muao  imopK 
sights  of  which  are  made  of  g\iu-meU\\%U«ix^\.V«iiASL%\2si^  ^tdars  for  floors. 
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Tube,  Eleetrio,  vide  £lectric  Tube. 

Tubes,  vide  Friction  Tubes. 

Tneked-up — A  term  given  to  a  horse 
out  of  condition,  and  whose  flesh  has 
shrunk  away  from  his  flanks. 

Tugs — Straps  used  in  shaft  harness 
for  keeping  up  the  shafts. 

Tallab— -An  Indian  term  signifying  a 
demand,  but  it  is  commonly  used  amongst 
the  natives  of  India  when  speaking  of 
their  monthly  pay. 

Tumbler — One  of  the  limbs  of  a  musket 
lock. 

Tumbrils — Covered  carts,  used  for  a 
variety  of  military  purposes. 

Turoot — Native  infantry  of  Algeria,  in 
the  pay  of  the  French  government,  and 
partly  officered  by  Frenchmen. 

Turkish  Army — One  of  the  armies  of 
Europe. 

By  a  law  passed  in  1869,  the  military 
service  is  compulsory  for  all  Mussulmans 
of  the  empire,  and  is  carried  out  either  by 
recruiting  or  by  ballot.  By  subsequent 
regulations  issued  in  1871,  but  not  carried 
fully  into  effect,  the  length  of  service  is 
of  twenty  years'  duration,  viz.  4  in  the 
active  army  (nizam);  2  in  the  first 
reserve  (idatyal) ;  6  in  the  second  reserve 
(redif)f  and  8  in  the  Landsturm  or  seden- 
tary troops  (hiyade), 

Turkey  has  a  population  of  33  million 
of  inhabitants  (without  counting  Rou- 
mania  and  Servia),  18  millions  of  which 
are  Mussulmans.  Of  these,  about  3 
millions  are  nomad  tribes  not  amenable 
to  the  conscription;  another  million  is 
to  be  deducted  for  the  citizens  of  Con- 
stantinople and  other  cities  who  manage 
to  evade  it.  The  remaining  15  millions 
are  composed  of  non-Mussulmans — Chris- 
tians, Jews,  &c. — who  are  not  liable  to 
serve  in  the  army,  on  paying  a  contribu- 
tion, known  as  the  h/dely  amounting  to 
about  Is.  2d.  per  head  of  population.  It 
leaves,  thus,  about  12  millions  to  bear 
the  whole  burden  of  the  conscription. 

The  Turkish  forces  are  divided  into 
the  regular  army,  irregular  and  auxiliary 
troops.  By  this  new  law  the  military 
forces  are  put  down  at  700,000  men,  the 
active  army  furnishing  150,000,  the  first 
reserve  70,000,  and  the  second  reserve 
and  the  Landsturm  420,000,  but,  owing  to 
the  defective  manner  of  calling  out  the 
annual  contingents  nearly  three-eighths 


are  wanting  to  the  present  regular 
army. 

The  regular  army  is  divided  into  7 
corps,  comprising  7  regiments  of  the 
guai*ds,  36  regiments  of  infantry  of  the 
line,  2  regiments  of  Bosnians,  1  regi- 
ment from  the  Greek  frontier,  another 
from' the  Servian  frontier,  3  regiments 
of  riflemen,  and  2  battalions  of  Herze- 
govinians.  Each  regiment  is  composed 
of  4  battalions  of  8  companies  each. 

The  cavalry  is  divided  into  7  regi- 
ments of  the  guards,  17  regiments  of  the 
line,  besides  1  mounted  on  camels  and  2 
independent  squadrons. 

The  infantry  is  for  the  greater  part 
armed  with  Snider  and  Henry-Martini 
rifles ;  the  cavalry  with  revolvers  and 
Winchester  carbines. 

The  artillery  consists  of  6  regiments 
of  fleld  artillery  of  12  batteries  each 
(3  horse  and  9  fleld  batteries),  and  1  regi- 
ment of  reserve  artillery  of  3  batteries. 
Each  battery  has  6  guns,  giving  a  total 
of  450  guns.  There  are  besides  4  regi- 
ments of  fortress  artillery  and  2  regiments 
of  engineers.  The  guns  of  the  horse 
artillery  are  4-prs. ;  those  of  the  field 
batteries  6-prs.,  all  Krupp  breech-loaders. 
The  mountain  guns  are  Whit  worths. 

The  irregular  troops  are  composed  of 
16  regiments  of  gendarmerie,  of  basM* 
bazoucksj  of  volunteers  (spahiSj  Bedouins), 
giving  a  total  of  nearly  87,000  men. 

The  auxiliary  troops  form  the  contin- 
gents supplied  by  Albania,  Bosnia,  Egypt, 
Tunis,  and  Tripoli. 

The  total  military  forces  of  Turkey 
exclusive  of  the  Landsturm  and  the 
guards,  were  estimated  as  follows  at  the 

end  of  1875  :— 

War  Peace 

footing.     «      footing. 

Infantry            ..  117,360  100,800 

Cavalry..          ..  22,416  17,280 

Field  artillery  ..  7,800  7,800 

Fortress  artillery  5,200  5,200 

Engineers          ..  1,600  1,600 

Detached  corps  ..  16,000  16,000 


Active  army.. 
First  reserve 
Second  reserve 
Irregulars 
Auxiliaries    . . 


148,680 


170,376 

105,600 

24,000 

87,000 
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The  commander-in-chief  is  the  sultan, 
and  his  deputy  the  grand  vizier.  All 
the  branches  of  military  administration 
are  concentrated  in  the  war  office  under 
a  general  military  council.  (  Vide  Appendix 
C) 

Tnrk^B-head  Bnuli — A  brush  made 
use  of  in  cleaning  the  bore  of  guns. 

Turner — ^A  mechanic  whose  business 
is  to  shape  wood,  metal,  and  other  hard 
substances  into  round  or  oval  figures,  by 
means  of  a  machine  called  a  lathe. 

Tnmery — The  art  of  forming  wood  or 
metal  into  a  cylindrical  or  other  shape ; 
articles  turned  by  a  lathe.  In  turning, 
the  work  is  usually  put  into  the  lathe,  and 
made  to  revolve  with  a  circular  motion 
about  a  fixed  line  or  axis ;  it  is  worked 
to  the  intended  form  by  means  of  edge- 
tools  presented  to  it,  and  held  down 
upon  a  fixed  rest.  The  projecting  parts 
of  the  work  are  thus  brought  up  against 
the  cutting  edge,  and  are  cut  off,  whereby 
the  outer  surface  is  so  reduced  as  to  be 
at  an  equal  distance  from  the  axis  of 
motion,  and  thus  it  presents  a  circular 
figure.  If  the  axis  be  made  movable 
during  the  revolution  of  the  work,  we 
may  have  oval  and  rose-engine  turning. 

Tuming  Movemdnt — ^The  movement 
of  an  army,  or  part  of  an  anny,  for  the 
purpose  of  turning  or  out-flanking  one 
or  both  wings  of  the  enemy. 

Since  the  introduction  of  arms  of 
precision,  this  kind  of  manoeuvre  has 
been  frequently  used,  as  it  is  impos- 
sible, without  great  slaughter,  for  an 
army  to  approach  certain  positions  under 
the  powerful  fire  of  the  new  breech- 
loading  rifles  and  ordnance.  Generals 
prefer  to  hazard  the  loss  of  their 
communications  to  the  certain  losses  of 
the  assault.  Turning  movements,  being 
performed  beyond  the  range  of  artillery, 
are  necessarily  very  extensive,  and  their 
general  use  is  not  so  much  to  attack 
the  enemy's  flank  as  to  draw  him  from 
a  position  impregnable  in  front,  by 
threatening  his  weak  side  or  his  rear. 
(  Vide  Flank  Movement.) 

Tuming  Ordnanoe — ^An  operation  ap- 
plied to  all  ordnance,  and  performed  in  S.B. 
guns  at  the  time  the  piece  is  being  bored 
(vide  Boring   Machine),  cutting  instru- 
ments being  applied  to  the  extexioT  of  the 
gun,  which  is  turned  down  to  the  i^xo^i 


size.  That  portion  of  the  gun  situated 
between  the  trunnions  cannot  be  so  re- 
moved ;  it  is  therefore  taken  off  in  a 
planing  machine,  in  which  the  piece  moves 
backward  and  forward  under  the  cutter. 
Such  portions  of  the  surface  as  cannot 
be  reached  by  these  two  machines  are 
removed  by  the  chisel.  With  rifled 
ordnance  built  up  according  to  the 
Woolwich  pattern,  the  operation  of  turn- 
ing is  applied  to  many  parts  of  the  gun, 
commencing  after  the  first  coil  has  been 
put  on. 

Turn-table — A  circular  plate  of  metal 
carrying  rails  of  the  same  gauge  and  on 
the  same  level  as  the  adjoining  rails. 
The  plate  is  movable  on  a  central  pivot, 
supported  underneath,  at  difierent  inter- 
vals, and  near  the  circumference,  by  small 
wheels.  It  is  placed  at  the  crossing  of 
one  or  more  lines  of  rail,  and  on  the 
engine  or  carriage  being  placed  upon  it, 
the  plate  is  moved  round  in  the  direction 
required.  Turn-tables  of  a  modified 
form  are  osed  in  the  service  of  heavy  guns, 
such  as  the  lO-inch,  11-inch,  and  12-inch 
guns,  and  perform  the  part  of  rotatory 
platforms. 

Turpentine,  vide  Spirit  of  Turpentine. 

Tutenag — An  alloy  of  8  parts  of  copper, 
3  of  nickel,  and  6^  of  zinc.  It  is  a  very 
hard,  fusible  alloy,  not  easily  rolled,  and 
is  best  adapted  for  casting.  It  sometimes 
contains  a  small  proportion  of  iron. 

Tuyere — A  blast  pipe. 

Twist— The  spiral  turn  given  to  the 
grooves  of  a  rifled  gun  round  the  inner 
surface  of  the  barrel.  (  Vide  Gaining 
Twist.) 

Twisting,  vide  Torsion. 

Two  Half-hitclLes  Snot — A  common 
knot  used  in  splicing  and  spar  lashing. 

Tyler's  Sheet  Iron  Oabioii»  vide 
Gabion. 
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mnqUB  (Latin  =  everywhere)  —  The 
motto  of  the  royal  artillery  and  royal 
engineer  regiments. 

ITohatius  Gniii  vide  Steel-bronze  Gun. 

Uhlan — A  lancer  of  the  German  army. 
This  is  said  to  be  a  Polish  word.  This 
class  of  cavalry  gained  a  name  for  the 
manner  in  which  it  carried  out  light 
cavalry  duties  during  the  war  of  1870-71. 

Ultiinatiim — In  diplomacy,  the  final 
condition  offered  by  one  government,  or 
its  representative,  for  the  settlement  of 
its  disputes  with  another,  or  in  the  case 
of  any  unusual  disturbance  or  loss  ex- 
perienced by  friendly  subjects  from  the 
riotous  conduct  of  the  inhabitants  of  a 
country.  Also  a  demand  made  for  repa- 
ration, which,  if  not  acceded  to  within  a 
certain  time,  necessitates  the  withdrawal 
of  the  ambassador,  and  a  declaration  of 
war  ensues. 

ITnattaolied  JAst — In  the  British  army, 
officers  not  attached  to  regiments.  In 
India,  when  the  services  of  soldiers  in  the 
ranks  are  transferred  from  regimental 
to  staff  employ,  their  names  are  placed 
on  a  separate  list  (the  unattached  list), 
which  removes  them  altogether  from 
their  regiments.  If,  for  any  reason,  a 
soldier  is  sent  back  to  his  regiment,  he 
resumes  the  rank  he  originally  held  in 
it,  unless  he  has  been  reduced  to  the 
ranks  by  sentence  of  a  court-martial. 
All  men  attached  to  the  ordnance  or 
commissariat  departments  in  that  country 
are  placed  on  the  unattached  list. 

TTnoap,  To — The  act  of  taking  off  the 
cap  of  a  fuze.  In  Boxer's  fuze,  the  cap 
is  made  of  tinfoil,  covered  in  most  of  the 
M.L.  fuzes  by  a  copper  stripe  covering 
the  priming,  while  the  B.L.  fuzes  are 
protected  by  cardboard  and  copper  discs 
covering  the  escape  holes.  Underneath 
the  cap  is  a  small  disc  of  cardboard,  to 
which  a  piece  of  tape  is  attached;  this 
tape  is  allowed;  when  the  cap  is  put  on, 


to  hang  outside  the  fuze,  having  a  knot 
at  the  end.  When  the  fuze  is  required 
to  be  used,  the  tape  is  taken  hold  of,  and 
with  a  slight  jerk  the  cap  is  freed  from  it. 

TTnoond^tlonal  —  Surrendering  at  dis- 
cretion; not  limited  by  any  terms  or 
stipulations;  hence  the  expression,  un- 
conditionai  surrender. 

TTnoonqnered — Undefeated  ;  not  sub- 
dued, not  overcome. 

Undaunted — ^Not  depressed  or  appalled 
by  fear  ;  valiant,  courageous. 

Under  —  In  subjection  to ;  a  prefix 
used  with  certain  words,  which  renders 
them  self-explanatory. 

For  instance,  in  military  affairs,  under 
arms  means  that  a  regiment  or  body  of 
troops  is  assembled  fully  armed  and 
accoutred  on  parade. 

Under  cover. — Protected  from  the  fire 
of  the  enemy  by  natural  or  artificial 
means,  or,  indeed,  in  any  position  out  of 
danger. 

Under  fire. — To  be  in  action,  and  ex- 
posed to  the  enemy's  fire. 

Undermine,  To  —  To  dig  beneath  a 
wall  or  any  such  support,  with  the  view  to 
its  fall.  This  can  be  aided  by  gunpowder 
or  some  other  combustible. 

Undisoiplined — As  applied  to  troops, 
not  perfect  in  exercise  or  manoeuvres. 

Unfix,  To— To  take  off.  The  word 
used  when  the  command  is  given  to  unfix 
bayonetSj  on  receiving  which  the  soldier 
detaches  his  bayonet  from  the  musket 
and  returns  it  to  the  scabbard. 

Uniform — The  dress  of  an  officer  or 
soldier  on  or  off  parade  or  on  duty.  Captain 
Knowles,  in  his  *  Handy  Dictionary  of 
Military  Terms,'  shows  that  the  dress  of 
a  soldier  is  so  called  because  all  men 
of  the  same  rank  and  performing  the 
same  duties  in  a  regiment  are  clothed 
in  a  uniform  manner.  It  appears 
that,  however  ancient  the  custom  of 
clothing  in  some  distinguishing  manner 
the  soldiers  of  nations  is  allowed  to  be, 
it  is  impossible  to  trace  the  first  adop- 
tion of  military  uniform  beyond  the 
eleventh  century. 

During  the  march  of  the  Crusaders 
to  Constantinople  and  into  Palestine,  the 
Western  nations  first  adopted  the  use  of 
rich  garments,  which  they  wore  cw«^ 
their  armour.  TVi^  ^«t«»a«tta  i^aRk  'ss^st^ 
tunics,  or   c\oa«    ^arai«ii\&^    «^«t   "Cwivc 
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armoury  of  plain  or  striped  stuff,  which 
custom  was  followed  by  the  Crusaders. 

Unifonn  Twist — The  angle  of  twist  in 
the  bore  of  a  rifled  gun ;  it  is  the  same 
or  uniform  throughout  the  length  of  the 
barrel.     {Vide  Gaining  Twist.) 

ITniformity — Resemblance  of  one  thing 
to  another;  conformity  to  one  pattern, 
rule,  or  order.  The  term  as  applied  to 
gunpowder  is  well  known  to  all  manu- 
facturers of  that  compound,  uniformity 
of  manufacture  being  the  great  object  to 
attain.  Private  manufacturers  have  to 
take  as  their  standard  in  making  gun- 
powder on  contract  for  the  government 
that  which  is  made  at  the  Royal  Gun- 
powder Manufactory,  Waltham  Abbey, 
which  exhibits  great  uniformity  in  its 
strength,  &c.  and  therefore  forms  a  good 
sample  powder  to  follow. 

Union  Jaok  —  The  national  flag  of 
Great  Britain  and  Ireland.  The  ancient 
English  flag  was  the  banner  of  St. 
George ;  on  the  union  of  Scotland  with 
England,  the  banner  of  St.  Andrew  was 
added ;  and  on  the  union  with  Ireland, 
that  of  St.  Patrick — of  which  three 
the  union  jack  was  composed.  It  now 
consists  of  the  red  cross  of  St.  George, 
and  a  red  and  white  diagonal  cross,  the 
last  two  being  side  by  side.  The  whole 
is  on  a  blue  ground. 

Unit  (Latin,  unitasy—ln.  arithmetic, 
the  number  one.  Euclid  defines  number 
to  be  a  multitude  or  collection  of  units. 
In  military  organisation,  the  term  unit  is 
applied  to  that  single  portion  upon  which 
any  part  of  an  army,  regiment,  &c.  is 
formed.  Thus  a  company  is  the  unit  of 
a  regiment ;  a  battery,  that  of  a  brigade 
of  artillery. 

United  States  Army  —  By  the  first 
article  of  the  constitution  of  the  United 
States,  congress  was  empowered  to  raise 
and  support  an  army,  and  the  president 
was  appointed  commander-in-chief;  but 
by  subsequent  acts,  the  number  of  land 
forces  constituting  the  standing  army  of 
the  United  States  was  strictly  limited, 
and  in  the  year  1875  it  was  enacted  that 
no  more  than  25,000  enlisted  men  should 
be  called  upon  to  serve  at  any  one  time. 

The  term    of  enlistment  is  5  years. 
'J'he  army  is  composed  of  10  regiments 
of  cavalry,  consisting  each  of  12  squad-  ! 
roDs;  25  regiments  of  infantry,  o1l  10^ 


I  companies  each  ;  5  regiments  of  artillery, 
I  of  12  batteries  each,  and  1  battalion  of 
I  engineers ;  2  regiments  of  cavalry  and 
I  2  of  infantry  are  composed  of  negroes, 
commanded  by  white  officers. 

The  territory  of  the  United  States  is 
divided  for  military  purposes  into  11 
departments,  and  these  are  grouped  into 
4  military  divisions. 

Besides  the  regular  army,  the  land 
force  of  America  consists  of  a  militia 
for  each  of  the  states ;  it  is  composed  of 
all  men,  with  a  few  exemptions,  capable 
of  bearing  arms  from  the  age  of  18 
to  45. 

Universal  (Latin,  universalis,  belong- 
ing to  the  whole)  —  This  term,  in 
military  matters,  is  applied  to  certain 
stores  of  a  general  pattern,  such  as  the 
saddlery  and  harness  now  in  use  in  the 
army. 

Unlimber,  To  —  To  disconnect  the 
limber  from  the  gun  or  carriage.  It  is 
performed  with  light  field  carriages  by 
two  of  the  gunners,  sometimes  assisted 
by  a  third,  taking  hold  of  the  trail 
handles  and  lifting  the  trail  off  the  pin- 
tail hook. 

Unload,  To — ^The  opposite  of  loading; 
in  a  musket  or  piece  of  ordnance,  to 
withdraw  the  charge. 

Unserviceable— The  term  is  applied  in 
military  affairs  to  all  stores  which  are 
no  longer  of  use,  being  either  obsolete  or 
worn  out. 

Unspike,  To — ^To  extract  a  spike  from 
a  gun;  it  can  be  performed  by  one  of 
the  following  methods.  Lay  a  leader 
of  quick-match  along  the  bore,  and  fire 
a  full  charge  double-shotted ;  or  ram 
junk  wads  over  the  charge,  laying  quick- 
match  also  along  the  bore,  in  a  strip  of 
wood  with  a  groove  on  the  under  side. 
Or  take  out  some  of  the  metal  at  the 
upper  orifice  of  the  vent  by  pouring 
nitric  acid  into  the  groove  for  some 
hours  before  firing.  If  by  this  latter 
method,  several  times  repeated,  the  action 
is  not  successful,  unscrew  the  vent  piece, 
or  drill  a  new  vent. 

Usages  of  War— Certain  practices  or 
customs  in  time  of  war  acknowledged  by 
all  civilised  nations,  although  not  speci- 
fied by  any  tode  of  laws.  These  usages, 
or  rijhts  of  war,  have  been  gradually 
Vn\.To^u<i^\  «i&  m\V\sation  pr<^;res8edy  io 
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order  to  assuage  the  horrors  of  war; 
some  have  changed  their  character,  new 
ones  have  sprung  up  as  they  were 
needed ;  others  have  become  as  strong  as 
acts  of  parliament,  and  have  been  con- 
sidered as  binding  hj  governments  and 
generals.  The  Geneva  Convention  {q.  v.) 
is  an  example  of  the  good  done  to  alle- 
viate the  horrors  of  war. 

Prisoners  of  war  {q.  v,),  instead  of  being 
put  to  death,  or  sent  to  the  galleys  as 
slaves,  are  nowadays  treated  with  the 
gi*eatest  humanity  possible,  their  ex- 
change having  become  almost  obligatory, 
and  quarter  is  granted  in  battle  whenever 
it  is  sought.  These  usages  are  also  pre- 
valent with  regaixl  to  the  capitulation  of 
fortified  places,  or  with  bodies  of  troops 
unable  to  defend  themselves  any  longer 
against  superior  forces.  Pillage,  also,  is 
considered  by  some  nations  as  unworthy 
of  a  civilised  and  well  disciplined  army, 
and  generals  enjoin  that  the  civil  and 
inoffensive  population  of  the  invaded 
country  and  their  private  property 
should  be  respected  under  penalty  of 
death.  Usages  of  war,  however,  depend 
entirely  on  circumstances,  and  on  the 
humanity  of  the  general  waging  war,  as 
no  general  is  bound  to  abide  by  them  if 
he  thinks  necessary  to  act  otherwise  in 
order  to  gain  success.  It  has  been  a  cus- 
tom prevalent  for  years  past  to  summon 
a  town  before  its  bombardment,  so  as  to 
enable  the  non-military  part  of  the  popu- 
lation to  withdraw;  but  a  general  can 
put  aside  this  custom — as  was  the  case 
with  Paris  during  the  war  of  1870-71, 
which  was  bombarded  without  any 
previous  warning — if  he  thinks  that,  by  so 
doing,  he  can  force  the  civil  part  of  the 
-lM>pu]ation  to  press  on  the  garrison  to 
capitulate,  or  he  can  starve  the  town  by 
keeping  within  it  as  many  mouths  as 
possible. 

The  immunity  of  private  property  on 
land  is  also  of  a  qualifiod  nature,  de- 
pending on  circumstances.  The  property 
of  the  government  of  the  vanquished 
state  belongs  to  the  victorious  army  ; 
and  although  private  rights  are  said 
to  remain  unaffected  by  conquest, 
generals  have,  to  facilitate  military 
operations,  or  without  any  excuse,  laid 
waste  the  enemy's  territory  and  requi- 
*  sitioned  money,  food^  &c.  for  the  support 


of  the  invading  army.  The  regular 
military  and  naval  forces  of  a  nation, 
or  others  called  out  by  government  for 
the  defence  of  the  state,  are  entitled  to 
be  considered  as  belligerents,  and  are 
entitled  to  all  the  immunities  granted  by 
usages  of  war;  but  irregular  bands  of 
marauders  are  denied  these  rights,  are 
treated  as  banditti,  and  shot  when  and 
wherever  found  in  arms.  The  rights  of 
war  have  been  extended  by  some  to  all 
persons  spontaneously  defending  them- 
selves and  their  property  in  case  of 
necessity  ;  but  this  distinction  is  generally 
observed  to  suit  the  belligerent's  pur- 
pose, for  all  private  citizens  taking  up 
arms,  although  in  obedience  to  proclama- 
tion, are  constantly  liable  to  be  treated 
as  marauders. 

The  non-compliance  with  these  usages 
leads  generally  to  reprisals,  the  worst 
form  of  warfare. 


Yaoimm — Empty  space  from  which 
all  atmospheric  inHuence  has  been  with- 
drawn ;  thus,  the  air  exhausted  from 
under  a  receiver  by  an  air-pump  causes 
a  vacuum. 

Valise — A  cylindrical  case  covered 
with  cloth,  which  is  used  in  the  mounted 
branches  of  the  service  to  carry  the 
kit  of  the  soldier.  It  is  placed  behind 
the  cantle  of  a  mounted  man's  saddle. 
In  the  artillery  service,  it  contains 
the  driver's  kit.  There  is  a  valise, 
used  by  officers  on  service,  which,  when 
open,  forms  a  bed,  and  contains  the 
necessary  rough  outfit  for  the  field.  The 
total  weight  with  contents  is  about 
40  lbs ;  when  packed,  it  is  13  int:he&  \vl 
diameter  and  1^  \Tic\v«%  ^^"t^^* 
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pidity.  It  is  thus  defined  hj  James,  in 
his  *  Dictionary  * : — "  A  generous  quality, 
which,  far  from  assuming  brutality  and 
yioience,  withholds  the  fury  of  the 
soldier,  protects  helpless  women,  inno- 
cent infants,  and  hoary  age.  Nothing 
which  is  incapable  of  resistance  can  ever 
be  the  object  whereon  true  Valour  would 
exercise  its  prowess.  Courage  is  that 
grandeur  of  soul  which  prompts  us  to 
sacrifice  all  personal  advantages,  and 
even  the  preservation  of  our  beings,  to  a 
love  of  doing  our  duty.  The  exercise  of 
this  determined  courage  in  the  profession 
of  arms  is  called  valour.  It  is  composed 
of  bravery,  reason,  and  force :  by  bra- 
very, we  understand  that  lively  ardour 
which  fires  us  for  the  combat;  reason 
points  out  to  us  the  method  of  conduct- 
ing it  with  justice  and  prudence ;  and 
force  is  necessary  for  the  execution.  It 
is  bravery  which  animates  the  heart, 
reason  springs  from  the  soul,  and  force 
depends  upon  the  body.  Without  bravery, 
we  fear  obstacles,  danger,  and  death ; 
without  reason,  courage  would  have  no 
legitimate  view;  and  without  force,  it 
would  be  useless:  these  three  qualities 
should  concur  to  form  true  military 
valour." 

The  work  quoted  from  enlarges  on  the 
subject  of  valour,  anH  gives  the  thoughts 
of  past  writers  on  this  manly  quality. 


which,  though  interesting,  would  oocupy 
more  space  than  can  be  given  in  this 
work. 

In  our  own  army,  repeated  acts  of 
valour  have  been  recorded,  with  which 
the  reader  of 'military  history  is  doubt- 
less acquainted ;  and  such  is  the  appre- 
ciation of  bravery  by  both  sovereign  and 
country  that  the  decoration  of  the 
Victoria  Cross  has  been  specially  insti- 
tuted as  a  reward  for  valour. 

Valve  —  In  hydraulics,  &c  a  lid  or 
cover  of  a  tube  or  vessel  which  is  so 
contrived  that  it  shall  open  by  excess  of 
pressure  in  only  one  direction,  to  permit 
a  fluid  or  gas  to  pass;  as  soon  as  the 
excess  of  pressure  is  removed,  it  again 
closes  and  prevents  its   return. 

Yambraoe  —  That  part  of  ancient 
armour  known  as  the  brassard ;  it  pro- 
tected the  arm  below  the  elbow. 

Van — ^The  front  of  an  army ;  the  fint 
line,  vanguard.  The  troops  marching 
in  the  front  of  an  army. 

Vangpiard — ^The  advanced  guard  (9.  v.) 
of  an  army. 

Varnish — A  solution  of  resin,  or  of  a 
gum  resin,  in  a  liquid,  which,  when 
spread  thinly  over  a  solid  surface,  evapo- 
rates, and  leaves  the  solid  in  the  form  of 
a  brilliant,  transparent  film.  The  prin- 
cipal substances  used  in  varnishes  are 
the  following : — 


Solvents. 


Oil  of  nuts 

Oil  of  linseed    . . 
Oil  of  turpentine 

Oil  of  rosemary 


Alcohol  ether 


{ 


Wood  naphtha,  or  pyro-   ( 
ligneous  ether    . .      . .  \ 


Amber  

Anime      \  j 

Copal        I \ 

Lac        

Sandarac     ^ 

Mastic         /         ••      •• 

Dammer  \ 

Common  resin  /    " 


Colours. 


Gamboge,  annatto. 

Dragon's    blood,    a  deep 
reddish-brown. 

Aloes,  cochineal. 
Saffron,  indigo. 

Turmeric. 


The  resins,  or,  as  the  varnish  maker 
calls  them,  gams,  may  be  used  either 
singly  or  combined,  and  the  same  remark 
applies  to  the  solvents.  One  of  the  most 
desirable  qualities  in  a  varnish  is  dura- 
bilitf,  a  quality  which  depends  greatly 
on  the  comparative  insolubility  ot  l\v« 


resin  employed,  its  hardness,  toughiesa, 
and  permanence  of  colour.  The  follow- 
ing is  a  good  varnish  for  polished  iron- 
work, tools,  &c. : — 

Spirit  of  turpentine     . .  4  Ibe. 

Dammer  . .  . .  1  lb. 

\\\.  \&  m^«  «&  follows.    Put  the  spirit 


VAT 


449 


VEH 


of  turpentine  into  a  large  bottle,  pound 
the  damzner  very  fine,  and  pour  it 
gradually  into  the  bottle,  keeping  the 
composition  at  intervals  well  stirred. 
When  all  the  dammer  is  well  mixed, 
place  the  bottle  in  the  sun  for  3  or  4 
hours,  and  when  thoroughly  amalga- 
mated, the  composition  is  fit  for  use. 
Apply  lightly  ;  the  varnish  quickly  dries, 
and  is  almost  imperceptible. 

To  keep  Bust  from  Iron. 

Pure  grease . .  . .    6  lbs. 

Rosin  . .  . .    2 


V 


Pound  the  rosin  fine,  boil  the  grease, 
and  after  skimming  it  from  any  impuri- 
ties, mix  the  rosin  well  with  it,  then 
cool  the  mixture,  and  apply  it  to  your 
iron  work. 

Vat — A  kind  of  cask  ;  a  vessel  or  cistern 
for  holding  fluids.  The  vessels  in  which 
hides  are  steeped  in  tan  are  called  vats. 

VavaSBenr  Gun — A  steel  gun  invented 
by  Mr.Vavasseur,  the  successor  of  the  late 
Captain  Blakeley,  R.A.  The  peculiarity  of 
this  gun  is  that  it  is  ribbed  and  not  grooved. 
It  is  described  as  "  constructed  with  a  steel 
tube,  but  the  body  is  likewise  of  steel, 
built  up.  The  gun  is,  therefore,  *  homo- 
geneous.' So  far  as  this  property  goes, 
it  is  possessed  by  every  gun  which  has 
the  same  metal  throughout.  The  suita- 
bility of  the  metal  to  perform  the  duty 
required  of  it  is  another  question.  The 
inner  tube  of  the  Vavasseur  gun  is  in- 
closed, from  breech  to  trunnions,  by  a 
long  jacket  of  steel,  shrunk  on,  and  con- 
stituting a  continuous  reinforce.  This  is 
in  turn  reinforced  by  steel  bands  shrunk 
on,  in  one  or  two  layers,  according  to  the 
calibre  of  the  piece.  The  chase  of  his 
large  guns  is  also  reinforced  in  like 
manner.  The  jacket  is  shrunk  on  lightly, 
the  outer  hoops  at  a  greater  tension. 
Captain  Simpson,  U.S.N.,  highly  approves 
of  the  Vavasseur  gun,  as  being  perfect  in 
theory  and  successful  in  practice." 

From  the  experiments  carried  out  at 
Bourges  in  1873  under  a  special  com- 
mittee, the  result,  in  comparison  with 
the  Woolwich  gun  (a  9-pr.),  was  most 
satisfactory.  The  trial  was  made  under 
the  following  circumstances.  The  charge 
for  both  guns  was  the  same,  viz.  2  lbs. 
The  shells  fired  by  the  Vavasseur  gun 
were    Woolwich    shells    altered    to  fit 


the  ribs  of  the  Vavasseur  gun,  which  was 
done  by  grooving  the  shells.  The  result 
was  that,  at '  all  elevations  up  to  25^, 
the  range,  mean  difference  of  range,  mean 
reduced  deflection,  mean  variation  in 
height,  and  probable  number  of  shells 
per  1000  which  would  strike  a  target 
6*56  feet  high  and  of  unlimited  breadth, 
were  all  in  favour  of  the  Vavasseur  gun. 

The  alterations  made  in  the  Woolwich 
shell,  as  shown  above,  gave  it  an  in- 
creased range,  which  gradually  in- 
creased from  60  yards  at  5°  elevation 
to  207  yards  at  25°  elevation.  The 
initial  velocity  being  very  nearly  the 
same  in  both  guns,  the  increased  range 
in  the  Vavasseur  gun  is  due  to  the  less 
resistance  of  the  air  to  the  motion  of  the 
projectiles,  which,  instead  of  having  pro- 
jecting studs,  have  grooves  sunk  in  them. 

On  comparing  the  practice  made  ou 
other  points,  it  is  shown  in  the  report 
that  the  rib-rifled  gun,  while  maintaining 
its  superiority  as  regards  accuracy  in 
direction,  becomes  as  accurate  as  and 
even  slightly  more  so,  iu  range  and  in 
height,  than  the  Woolwich  gun. 

The  rib  system  is  therefore  stated  6// 
the  committee  to  he  superior  to  the  groove 
system  from  a  ballistic  point  of  viexo. 

Mr.  Vavasseur's  gun  factory  is  situated 
in  Southwark,  where  steel  and  other  guns 
are  manufactured. 

Vedette  (French,  from  Latin  video,  I 
see) — A  mounted  sentry  detached  from 
a  picket.  Vedettes  are  placed  about  100 
yards  in  advance  of  the  outposts  of  an 
army,  to  keep  constant  watch  over  the  ^ 
movements  of  the  enemy,  and  to  signal 
to  the  rear  on  the  approach  of  danger. 
The  duties  of  vedettes  are  thus  de- 
scribed : — "  The  vedettes  or  sentinels  on 
outposts  are  to  be  placed  so  that  they 
can  best  observe  the  approach  of  the 
enemy,  and  communicate  by  signal  to 
their  respective  posts,  as  well  as  to  ^ach 
other ;  at  night,  or  in  thick  weather,  they 
are  to  be  doubled." 

Vehicles — Under  this  head  are  classed 
the  carts  usually  used  in  the  transport 
of  stores,  &c.  on  service.  Country  c&rts 
or  wagons,  if  procurable,  form  good  car- 
riage, either  2-wheel  or  4-wheel.  The 
2-wheel  cart  is  much  recommended  ^y 
the  following  reasons  \ — 

The  horses  axe  n^aTces  t\v^  \^>«.\^  *s^ 
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therefore  the  draught  is  easier ;  by  the 
position  of  the  horses,  they  are  more 
under  control.  There  are  other  advan- 
tages in  this  nature  of  cart,  viz. :  one 
kind  of  wheel ;  more  easily  extricated  in 
lieavy  gi*ound ;  carries  more  in  pro- 
portion ;  goes  over  more  ground.  There 
is  a  2-wheel  cart  in  the  service  known  as 
the  Maltese  cart  (</.  v.\  which  appears  to 
be  a  useful  kind  of  cart.  It  can  be  fitted 
in  various  ways,  and  can  be  drawn  by 
mules. 

A  4-wheel  cart  or  wagon  has  the 
following  advantage: — 

It  allows  a  more  mixed  description  of 
animals,  and  takes  up  less  room  on  co- 
lumn of  march.  Wheels  can  be  made 
of  the  same  size  (equirotal).  If  one  horse 
breaks  down,  the  other  three  can 
work. 
:  The  general  service  wagon  is  drawn 
by  four  horses,  and  has  equirotal  wheels. 
The  weight  of  the  present  wagon  is  16 
cwt.  A  new  pattern  has  been  intro- 
duced, weighing  23  cwt.     (Ficfe  Wagon.) 

Velocity  (Latin,  velocitas,  speed) — ^The 
rate  of  motion  of  a  particle  at  any  instant 
of  time  is  called  its  "  velocitv "  at  that 
instant.  The  velocity  of  a  particle  moving 
uniformly  is  measured  by  the  distance 
passed  over  in  any  assumed  unit  of  time ; 
and  the  velocity  at  any  proposed  instant 
of  a  particle  in  variable  motion  is  mea- 
sured by  the  distance  which  would  be 
passed  over  in  an  unit  of  time,  if  the 
motion  from  that  instant  were  to  con- 
tinue uniform  during  the  unit  of  time. 

In  gunnery,  the  velocity  of  spherical 
and  elongated  projectiles  is  determined, 
nowadays,  with  instruments  termed 
-chronographs  and  chronoscopes  (g.  t?.), 
enabling  the  operator  to  calculate  the 
resistance  of  the  air  to  such  projectiles, 
either  at  the  muzzle  of  the  gun  or  at 
any  point  of  their  flight.  From  the 
observations  taken  with  these  beautiful 
instruments,  all  ballistic  problems  can  be 
solved.  With  Captain  A.  Noble's  chrono- 
graph, the  velocity  of  the  shot  along  the 
bore  of  a  gun  can  be  calculated  to  the 
millionth  part  of  a  second,  from  the  first 
moment  it  is  set  in  motion. 

The   following   is   the   description   of 

the  above  instrument : — **  It  consists  of  a 

number  of  wheels,  or  rather  disks,  re- 

volving  at  a  high  speed  all  on  the  same 


axis,  and  these  wheels  are  covered  with 
a  coating  of  soot  or  lamp-black.  Con- 
nected with  each  of  the  wheels,  which 
are,  say,  half  a  dozen  in  number,  is  an 
insulated  wire,  and  these  wires  lead  to 
six  rings  inserted  in  the  tube  of  the  gna 
at  certain  intervals  or  stations.  The 
gun  is  loaded  in  the  ordinary  manner, 
and,  when  fired,  the  projectile  passes  on 
its  way  to  the  muzzle  through  these* 
rings  one  after  the  other,  and  in  so  doing 
presses  them  down,  and  in  each  case  cuts 
through  the  electric  wires  with  which 
they  are  severally  connected.  If  we 
suppose  now  that  there  is  an  electric 
current  passing  along  these  wires  at  the 
time,  this  sudden  cutting  by  the  rii^ 
will  instantly  have  the  effect  of  sending 
an  electric  spark  along  the  wires  to  hiX 
upon  the  rapidly  revolving  wheels,  the 
place  where  the  spark  touches  the  black- 
ened surface  being  shown  by  a  tiny  clean 
spot.  Thus,  if  we  stopped  the  apparatus, 
we  should  find  six  of  these  little  marks 
upon  the  six  different  wheels,  and  the 
intervals  between  the  spots  would  show 
the  interval  of  time  that  the  shot  was 
passing  from  one  station  to  another.  The 
determination  of  this  interval  is  merely 
a  matter  for  calculation,  but,  obviously, 
if  it  is  shown  that  the  shot  increases 
gradually  in  speed,  and  does  not  attain  its 
maximum  velocity  at  once,  then  there  has 
been  comparatively  little  strain  imposed 
upon  the  gun.  And  the  aim  of  those 
charged  with  the  care  of  the  bigWoolwich 
gun  is  to  secure  just  this  result  by  choosing 
the  most  suitable  kind  of  gunpowder  for 
the  purpose." 

Lieutenant  H.  Watkin,  R.A.,  has  in- 
vented an  instrument  for  measuring 
minute  portions  of  time,  which  is  so 
highly  approved  of  that  it  will  pro- 
bably be  adopted  for  ascertaining  and 
recording  the  velocities  at  gunnery  expe- 
riments. The  following  is  a  descriptioi 
of  this  instrument.  ^^  It  consists  of  two 
upright  cylinders  of  brass  covered  with 
lamp-black.  Between  these  a  weight  is 
made  to  fall,  and  electric  currents  may 
pass  by  its  means  from  one  cylindtf  to 
the  other.  The  shot  in  passing  through 
a  screen  breaks  the  circuit,  and  causes  a 
spark  to  pass  through  the  weight,  and 
burn  away  a  speck  of  the  lamp-black  on 
\t\ie  c^WvidftY.    The  electric  curreiit,  how- 
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ever,  is  immediately  re-established  bj  an 
ingenious  arrangement,  and  the  shot,  in 
passing  a  second  screen,  or  any  number 
of  successive  screens,  repeats  the  process. 
The  distances  between  the  spots  of  the 
cylinder  are  read  off  on  a  scale,  and  give 
the  time  represented  to  the  nine-billionth 
part  of  a  second." 

Yelodty,  Angular,  vide  Angular  Ve- 
locity. • 

Yelooity  of  Botatlon,  vide  Rotation, 
Velocity  of. 

Yelooity  of  Sound,  vide  Sound,  Velo- 
city of. 

Yelooity  of  Water,  vide  River. 

Yent — ^A  small  channel  in  a  piece  of 
ordnance,  through  which  the  gun  is  fired 
by  means  of  priming  powder  or  a  fric- 
tion tube.  The  vent  in  S.B.  guns  is 
in  a  plane  at  right  angles  to  the  axis 
of  the  piece,  but  slightly  inclined  to 
the  rear.  In  heavy  M.L.R.  guns,  it  is 
bored  vertically. 

A  vent  is  formed  by  drilling  a  channel, 
2  inch  in  diameter,  through  a  copper 
bosh,  which  is  screwed  into  the  gun,  the 
copper  being  specially  hardened  forrided 
guns.  There  are  two  kinds  of  copper 
bushes  used,  viz.  the  through  vent^  and 
the  cone  vent.  The  through  vent  is  a 
cylinder  cut  with  a  screw  thread,  and 
having  a  square  head,  by  means  of  which 
the  bush  is  screwed  into  the  gun. 

A  cone  vent  is  of  the  same  shape  and 
size  as  a  through  vent,  except  near  the 
end  where  the  screw  thread  terminates, 
and  the  cylinder  merges  into  the  frus- 
tram  of  a  cone. 

When  a  gun  is  to  be  bushed  for  the 
first  time,  a  cone  vent  is  invariably  used, 
because  the  copper  will  be  denser  and 
tighter  at  the  bottom  of  the  vent  than 
would  be  the  case  with  a  bush  screwed 
all  the  way  down.  The  vent  in  heavy 
M.L.R.guns  does  not  enter  near  the  end  of 
the  bore  as  in  S.B.  guns,  but  strikes  the 
cartridge  at  two-fifths  of  its  length  from 
the  bottom  of  the  bore,  for  it  has  been 
proved  by  experiments  that  by  igniting 
the  cartiidge  at  this  point  the  maximum 
initial  velocity  is  obtained.  In  M.L.R. 
guns  under  the  64-pr.  it  strikes  the 
curve  at  the  bottom  of  the  bore. 

Yent,  Enlargement  of,  vide  Enlarge- 
ment of  the  Vent. 

Yentaille  (French,  avant-taille) — The 


name  given  by  the  Normans  to  all  de- 
fences for  the  face  afibrdei  by  helmets. 

Ventilation  (Latin  ventiiatiOj  from 
ventuSf  wind) — The  act  of  ventilating. 
This  is  accomplished  by  means  of  venti- 
lators which  admit  fresh  air  into 
buildings,  and  allow  the  escape  of  foul 
air.  This  subject  is  of  such  vast  impor- 
tance in  barracks,  hospitals,  and  maga- 
zines, that  various  means  are  used  to 
secure  the  admission  of  a  regulated  quan- 
tity of  fresh  air  into  a  closed  or  confined 
apartment,  and  the  expulsion  of  vitiated 
air.  It  is  well  known  that  the  atmo- 
sphere consists  of  three  principal  ingre- 
dients :  nitrogen,  oxygen,  and  carbonic 
anhydride.  When  these  are  maintained 
in  their  proper  proportions,  the  atmo- 
sphere supports  or  sustains  life,  but 
when  there  is  an  excess  of  carbonic  an- 
hydride to  the  extent  of  1  per  cent.,  then 
it  is  incapable  of  sustaining  life  or  com- 
bustion ;  respiration  then  becomes  diffi- 
cult, and  death  ensues. 

It  is  further  known  that  in  the  act 
of  respiration  a  certain  portion  of  the 
oxygen  of  the  air  inhaled  is  converted 
into  carbonic  anhydride,  so  that  a  person 
sitting  in  or  occupying  an  apartment  for 
any  length  of  time  to  which  fresh  air  is 
not  admitted  would  deprive  the  room  of 
its  oxygen,  and  an  excess  of  carbonic  an- 
hydride would  ensue,  to  inhale  which,  as 
has  been  shown  above,  would  bring  death 
to  the  consumer.  The  object,  therefore, 
of  ventilation  is  to  permit  of  a  recurring 
stream  of  fresh  air  and  the  expulsion  of 
foul  air.  There  are  various  means  of 
bringing  this  about,  known  to  the 
engineer  and  builder.  In  barracks,  the 
means  adopted  to  introduce  fresh  air  is 
to  perforate  the  walls  or  place  air  bricks 
in  them ;  and  for  the  expulsion  of  the 
foul  air,  shafts  are  erected  in  the  form  of 
a  chimney  or  funnel.  Windows  also  act 
the  part  of  ventilators. 

In  building  barracks,  a  certain  amount 
of  air  space  is  provided  for  every  soldier, 
so  that  he  shall  have  pure  air  to  breathe 
in,  and  this  is  known  to  be  so  necessary 
for  the  health  of  the  soldier  thht  the  rule 
of  air  space  must  be  adhered  to  in  building 
his  barrack.  Hospitals  require  more  air 
space  than  ordinary  barracks^  axvtL  \w  ^ 
tropical  climate  8t\\\\w%<Kt  «r^«.^^.  "S>wa«. 
estimates  Viave  been  ^xakmedi,  ^  tkwOsi  *» 
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20  cubic  feet  of  air  per  minute  for  the 
soldier  in  England,  and  double  this  for  the 
hospitals.  In  well  built  houses,  and  with 
few  inhabitants  in  them,  3^  cubic  feet 
of  air  per  minute  for  each  person  will  be 
sufficient. 

Ventilators  are  very  necessary  in 
powder  m&gazines  (g.  v.)  to  keep  them 
drv. 

Vent-server  —  An  article  used  for 
serving  the  vents  of  M.L.R.  guns, 
64-prs.  and  upwards,  in  lieu  of  serving  the 
vent  with  the  thumb.  It  is  made  of 
brass,  the  part  which  enters  the  vent 
being  encased  with  a  thick  conical  piece 
of  leather.  A  lanyard  is  attached  to  it. 
Verbal  Orders — Orders  commonly  sent 
on  the  field  of  battle  by  the  general  to  any 
officer  in  command  of  a  particular  portion 
of  the  army  with  whom  he  wishes  to 
communicate.  Such  orders  are  generally 
sent  through  an  aide-de-camp,  and  must 
be  considered  equally  binding  with 
written  ones. 

Verdict  —  The    opinion    or    decision 
arrived  at  by  the  members  of  a  court- 
martial  as  to  the  guilt  or  otherwise  of 
the  prisoner.  Known  as  the  finding  (q.  v.). 
Vemier — A  graduated  movable  index 
invented  by  Pierre  Vernier,  a  captain  in 
the  French  army,  who  gave  a  description 
of  it  in  a  tract  published  at  Brussels  in 
1631  ;  it  is  used  for  measuring  minutely 
the  equidistant  divisions  of  a  graduated 
scale.     As   described    by   Mr.    Heather, 
in  his  *  Treatise  on  Mathematical  Instru-  i 
ments,'  it  is  so  constructed  as  to  slide  ' 
evenly  along  the  graduated  limb  of  an  in- 
strument, and  permits  of  distances  being 
measured  or  observations  read  off  with 
remarkable  nicety.     In  the  vernier  scale, 
described  at  page  11   of  Mr.  Heather's 
work,  the  divisions  on  the  lower  or  sub- 
sidiarv  scale   are  lonsjer  than  those  on 
the   upper  or   primary   scale.      In   the 
vernier  described  below,  the  divisions  are 
usually  shorter  than  those  upon  the  limb 
to  which  it  is  attached,  the  length  of  the  , 
ijraduated   scale   of    the   vernier   being 
♦exactly  equal  to  the  length  of  a  certain 
number  (»— 1)  of  the  divisions  upon  the 
limb,  and  the  number  (»)  of  divisions  upon 
the   vernier   being   one   more   than  the 
number  upon  the  same  length  of  the  limb. 
Let,   then,    L    represent    the  length 
of  a  division  upon  the  limb,  and  "V ,  Wv^ 


length    of   a    division    upon    the    ver- 
nier*: 
so  that  (n  - 1)  L  =  n  V  ;  and  therefore 


n 


n 


or  the  defect  of  a  division  upon  the  vernier 
from  a  division  upon  the  limb  is  equal  to 
the  nth  part  of  a  division  upon  the  limb, 
n  being  the  number  of  divisions  upon  the 
vernier. 

Vertex — ^The  summit,  height ;  in  gun- 
nery the  culminating  point  of  a  shot's 
curve  or  trajectory. 

Vertical — Upright;  perpendicular  to 
the  surface  of  the  earth  or  smooth  water. 

Vertical  Eprouvette,  vide  Eprouvette, 
Vertical. 

Vertical  Fire— The  fire  from  ordnance 
at  high  angles,  for  instance,  from  mortars, 
which  being  generally  fired  at  an  angle 
of  45°,  the  shells  are  obsei*ved  to  attain 
great  height  in  their  flight  and  to  descend 
at    considerable    angles.       Major    (now 
Lieutenant-Colonel)  Owen,  in  his  lectures 
on  artillery,  remarks  that  "the  fire  of 
shells   from   mortars  at   high  angles  of 
elevation  is   most   uncertain  as  regards 
accuracy;  the  reasons  of  this   are  that 
the    shells,    having    comparatively  low 
velocities,  but  long  *  times  of  flight,*  are 
peculiarly  liable  to  considerable  deviations 
from  wind  and  other  disturbing  causes; 
also  that  the  angles  of  descent  of  mortar 
shells,  fired  at  the  usual  angle  of  45°,  are 
so   great  that,   unless   the  object  be  of 
some  extent,  an  error  in  range  of  a  few 
yards  over  or  under  might  render  the 
shell  useless,  whereas,  when  a  projectile 
is  fired  at  a  low  angle  of  elevation,  so 
much  ground  is  covered  by  it,  before  and 
after  grazing,  that  a  {evr  yards  under  or 
over    would    not    probably    prevent    it 
striking  the  object.     The  very  greatest 
care   is   required   in   weighing   out  the 
charges,   for   if  this  is  performed  care- 
lessly, considerable  differences  will  occur 
in  the  ranges.     In  vertical  fire,  as  the 
object  cannot  be  seen,  and  the  piece  is 
generally  short,  it  is  very  difficult  to  lay 
the  mortar  exactly  in  the  same  line  for  a 
I  number  of  rounds,  but  if  laying  could  be 
performed  with  the  greatest  accuracy, 
;  still  irregularities  would  always  oocor  in 
[  practice   with   projectiles   fired  at  high 
^\i^ft^  «ii^  ^^WVk.  low  velocities." 
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The  following  general  rules  for  mortar 
practice  are  herewith  given  : — **Although 
it  will  be  found  in  practice  that  the  charges 
of  powder  for  similar  ranges  will  con- 
stantly differ,  owing  to  the  varying 
strength  of  the  powder,  according  to 
the  state  of  the  atmosphere,  &c.,  the  | 
13-inch  mortar,  with  a  charge  of 
3  lbs.  of  powder,  gives  a  range  of 
850  yards,  and  every  additional  |  lb. 
increases  the  range  about  180  yards. 
The  10-inch  mortar,  with  half  the  charge 
of  the  13-inch,  will  give  about  the  same 
range.  The  8-inch  mortar,  with  about 
one- third  of  the  charge  of  the  13-inch, 
will  also  give  about  the  same  range. 
The  elevation  of  the  mortar  for  the 
above  must  be  45°;  at  15°,  the  range  is 
rather  more  than  half  that  of  45° ;  at 
10^,  rather  less  than  half,  the  charges 
being  equal.** 

Vertigo  —  Mad    staggers  ;    a    disease 
which  horses  occasionally  suffer  from. 

Veteran — An  old  soldier ;  one  who  has 
been  invalided,  and  is  no  longer  fit  for 
active  duty.  Veteran  rank  was  formerly 
conferred  on  warrant  officers  in  India, 
employed  in  the  ordnance  and  commis- 
sariat departments,  which  gave  them  the 
position  of  an  officer  in  the  army  with 
increased  pay.  Now,  honorary  rank  is 
granted  instead,  which  confers  the  position 
of  an  officer,  but  no  pay ;  they  remain, 
however,  still  in  the  employment  of 
government,  until  invalided.  James  tells 
us  that  this  word  comes  from  the  Latin 
veteranuSj  a  soldier  in  the  Roman  militia 
who  was  grown  old  in  the  service,  or 
who  had  made  a  certain  number  of 
campaigns,  and  on  that  account  was  en- 
titled to  certain  benefits  and  privileges. 

Veterinary  Art  (Latin,  veterinarius,  a 
cattle  doctor ;  from  veterinusy  a  beast  of 
burden) — ^In  Maunder*s  *  Treasury  of 
Science,*  the  definition  of  this  term  is 
described  as  follows  : — "  A  modern  term 
for  what  was  formerly  called  farriery. 
It  comprehends  a  knowledge  of  the  ex- 
ternal form  as  well  as  the  internal 
structure  and  economy  of  the  horse  ;  and 
embraces  whatever  relates  to  the  diseases 
to  which  the  horse  is  liable ;  with  an 
accurate  knowledge  of  the  principles 
and  practice  of  shoeing,  of  feeding,  exer- 
cising, &c.  that  noble  and  highly  useful 
animal.** 


Veterinary  Department—One  of  the 
civil  departments  of  the  army.  It  is 
placed  under  the  charge  of  a  principal 
veterinary  surgeon,  who  is  responsible  for 
the  working  of  his  department.  It  is 
composed  of  staff  veterinary  surgeons, 
veterinary  surgeons  of  the  1st  class,  vete- 
rinary surgeons,  and  veterinary  surgeons 
on  probation.     (  Vide  Appendix  0.) 

Veterinary  Surgeon — An  officer  ap- 
pointed to  a  regiment  of  cavalry  and 
a  brigade  of  artillery ;  he  has  the  super- 
vision of  all  the  horses,  and,  in  case  of 
sickness,  treats  them  medicinally.  He 
has  the  rank  of  lieutenant  on  joining 
the  service,  and  receives  10s.  a  day. 
With  length  of  service,  he  gets  increased 
pay  and  relative  rank,  and  after  25  years 
can  retire  on  half-pay. 

Vetterli  Bifle  —  A  magazine  rifle, 
adopted  by  the  Italian  and  Swiss  armies. 

The  barrel  is  of  puddled  steel,  with  a 
calibre  of  0*41  inch.  It  has  4  grooves, 
with  a  pitch  of  rifling  of  1  in  22.  The 
cartridge  is  a  bottle-necked  rim-fire 
cartridge,  of  small  capacity.  Its  length 
is  1*7  inch;  its  weight  is  479  grains; 
that  of  the  powder  charge  is  58*2  grains, 
and  that  of  the  bullet  341  grains.  (  Vide 
Appendix  .F.) 

Vibration — The  regular  reciprocating 
motion  of  a  body,  as  a  pendulum,  musical 
chord,  &c.  The  effect  of  the  accumulation 
of  vibratory  motion  is  displayed  in  the 
case  of  suspension  bridges,  some  of  which 
have  been  brought  down  by  the  steady 
marching  of  a  body  of  troops,  owing  to  the 
fact  of  the  steps  of  the  troops  synchronising 
with  the  oscillations  of  the  bridge.  Troops 
in  crossing  such  bridges,  or  bridges  made 
of  pontoons,  or  of  any  elastic  material, 
should  always  be  instructed  to  march  out 
of  step. 

Vice — A  tool  for  holding  any  article 
while  the  artificer  is  operating  upon  it, 
by  plardng  it  between  two  jaws  or 
nippers,  and  screwing  them  towards 
each  other. 

Vice,  Hand — A  hand  instrument  which 
is  described  as  being  "used  for  filing 
small  articles,  a  greater  number  of  which 
are  more  conveniently  filed  whilst  they 
are  held  with  the  left  hand,  the  file  being 
then  managed  exclusively  w\.t\v  \.Vv^  xv^ssX.. 
This  enables  tYve  aLT\.\s.a.-Q.  \.«i  V^^^^  xckssv^ 
easily  of  t\ie  i^&\t\ou  oi  \>cvft  %\.«i,  \Q.^a««^ 
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cases  a  piece  of  wood  called  a  filing  block 
is  fixed  in  the  table  or  tail  vice,  and 
square,  round,  and  similar  pieces  are 
rested  in  one  of  several  notches  made  in 
the  block  with  a  triangular  file.  If  the 
works  are  rectangular,  or  have  flat  sur- 
faces, they  are  held  quite  at  rest ;  if  they 
are  circular,  they  are  continually  rotated." 

Viceroy — A  title  given  to  the  chief 
officer  of  a  dependency,  who  possesses 
delegated  powers  from  the  sovereign  to 
represent  the  supreme  authority,  such  as 
the  lord-lieutenant  of  Ireland,  and  the 
governor-general  of  India.  These  are  the 
only  two  appointments  under  the  British 
crown  bearing  this  title. 

Viotoria  Gross — ^A  reward  "  for  valour." 
The  order  was  instituted  by  her  Majesty 
Queen  Victoria  in  1 856,  and  is  bestowed 
upon  those  members  of  the  naval  and 
military  services,  and  to  non-military 
men  also,  who  perform  conspicuous  acts 
of  gallantry  on  service  in  the  field. 
It  consists  of  a  Maltese  cross  made  of 
bronze,  formed  from  the  cannon  captured 
at  Sebastopol,  with  the  royal  crest  in 
the  centre,  and  underneath  is  inscribed, 
**-^or  valour."  It  is  worn  with  a  red 
ribbon  in  the  army,  and  blue  in  the  navy. 
The  order  is  open  to  all,  whatever  the 
rank,  and  however  short  the  term  of  ser- 
vice of  the  individual  may  be.  The  decora- 
tion carries  with  it  a  pension  of  £10  a  year. 

Victory — ^The  overthrow  or  defeat  of 
an  enemy ;  success  in  contest.  In  Brande 
and  Cox's  *  Dictionary,'  it  is  stated  that, 
in  Roman  mythology.  Victory  is  described 
as  a  goddess,  called  Varro,  the  daughter 
of  heaven  and  earth.  Her  altar  was 
preserved  in  the  Curia,  or  senate  house, 
of  Rome ;  and  its  destruction  was  the 
subject  of  one  of  the  latest  contests  be- 
tween Christians  and  pagans. 

Viewer — ^An  examiner  of  small-arms, 
or  stores  generally.  At  the  government 
establishments  at  Enfield  and  Birmingham, 
there  is  a  staff  of  viewers  for  the  purpose 
of  examining  small-arms  after  they  have 
been  manufactured.  In  the  Royal  Gun 
Factory  at  Woolwich,  there  are  also 
viewers  whose  duties  are  to  examine 
eveiy  article  during  the  different  stages 
of  the  manufacture  of  a  gun,  to  ascer- 
taiD  that  the  gun  is  manufactured 
properly,  and  to  the  correct  dimenslonB. 
All  work  not  strictly  done  in  acoordauc^ 


with  the  working  drawing  is  brought  by 
the  viewer  to  the  notice  of  the  super- 
intendent. 

Vigilance  —  Watchfulness,  care,  cir- 
cumspection. A  general  in  command  of 
an  army  should  possess  all  these  qualities, 
and  be  ever  on  the  qvi  vive  to  guard 
against  surprise.  Previous  training,  such 
as  constant  service  in  the  field  and  through 
the  different  stages  of  his  career,  will 
conduce  much  to  give  an  officer  in  com- 
mand that  vigilance  necessary  to  be 
possessed  by  the  leader  of  a  force. 

Vineg^  (French,  vinaigre,  literally 
sour  wine) — ^An  impure  form  of  acetic 
acid,  obtained  from  wine,  cider,  beer,  or 
other  liquors,  by  acetous  fermentation; 
also  from  wood,  by  destructive  distilla- 
tion. Vinegar  is  used  in  the  compodtioii 
of  stars  for  signal  rockets. 

Vis  (Latin) —Force. 

Vis  inertias  (Latin = inert  force) — ^The 
propensity  of  a  body  to  remain  in  its 
actual  condition,  whether  of  motioa  or 
rest,  and  to  resist  change. 

Via  Tiva  (Latin = living  force)— The  nt 
viva  of  a  body  is  its  mass  multiplied  by 
the  square  of  its  velocity  ;  "  work  **  or 
dynamical  effect  supposes  a  body  moved, 
and  a  resistance  overcome;  and  eitlier 
of  these  without  the  other  is  insufficient 
to  constitute  "work."  The  "work" 
produced  by  a  pressure  moving  a  body 
through  a  certain  space  is  defined  to  be 
the  product  arising  from  multiplying  the 
pressure  by  the  space  through  which  this 
pressure  acts. 

The  following  on  the  subject  of  "vis 
viva  "  is  taken  f^om  the  report  of  Captain 
W.  Noble,  R.A.,  on  the  penetration  of 
armour  plates  : — "  The  *  vis  viya  *  of  a 
body  in  motion  is  the  whole  meohaidcal 
effect  which  it  will  produce  in  being 
brought  to  a  state  of  rest,  without  r^^ard 
to  the  time  occupied,  and  it  varies  as  the 
weight  of  the  body  multiplied  by  the 
square  of  its  velocity.  This  mechanicsl 
effect  or  *  work '  accumulated  in  the 
moving  body  is  represented  by  the 
weight  which  it  is  capable  of  raising  sine 
foot  high,  and  is  equal  to  the  wei^t 
of  the  moving  body  multiplied  by  the 
square    of    its    velocity,    and    dtridsd 


\Vj  t^vcQ  the  force  of  graTity  or 
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Thus,  if  a  shot  of  165  lbs.  weight  be 
moving  with  a  Telocity  <^  1470  feet  per 
second,  the  *  work '  accumulated  in  it 
will  be  represented  by 

165  X  1470  X  1470 


2  X  32-1908 

which  is  equal  to  5,536,040  lbs.  or  2472 
tons. 

^  That  is  to  say,  the  force  stored  up  in 
this  shot  is  capable  of  lifting  a  weight 
cf  2472  tons  one  foot  high." 

Vitual  Signalling,  vuie  Telegraphy. 

Volley — The  simultaneous  discharge  of 
a  number  of  small-arms,  corresponding 
with  a  scUvo  of  artillery. 

Voltaio  Battery — The  combination  of 
a  number  of  cells,  each  of  which  generates 
a  certain  quantity  of  dynamic  or  voltaic 
electricity.  To  M.  Volta  is  due  the 
first  knowledge  of  the  powers  of  voltaic 
currents,  as  shown  by  him  in  the  couronnes 
de  tosses  and  the  voltaic  pile.  For 
mining  purposes  the  battery  devised  by 
Professor  Grove  is  the  most  suitable,  in 
which  the  metals  are  zinc  and  platinum 
— ^the  former  in  a  solution  of  diluted 
sulphuric  acid,  and  the  latter  in  pure 
nitric  acid,  the  liquids  being  separated  by 
a  porous  earthenware  cell.  (  Vide  Gal- 
yanism.) 

Voltigenn — Formerly  a  French  corps 
of  light  infantry,  organised  by  the  first 
Napoleon.  They  ditfered  from  tirailleurs j 
as  they  moved  in  a  compact  body.  They 
were  selected  for  their  courage,  activity, 
.and  small  stature.  Each  regiment  of  the 
regular  infantry  of  the  army  had  a 
company  of  voltigeurs  attached  to  it. 
On  nearing  the  enemy,  all  the  companies 
of  voltigeurs  united,  and  were  the  first  in 
the  fray.  There  is  no  such  body  of  men 
now  in  the  French  army. 

Volnnteen — Men  who  voluntarily  come 
forward  to  serve  as  a  force  for  the  defence 
of  the  country.  In  Great  Britain,  the 
volunteers  consist  of  a  large  body  of  men, 
a  great  citizen  army,  which,  with  the 
militia  and  the  reserves,  form  part  of  the 
auxiliary  forces  of  the  country.  This 
force  gives  its  services  gratuitously,  as 
the  men  receive  no  pay,  as  long  as  it  is  not 
embodied;  but  the  arms  are  supplied 
by  the  government,  and  a  small  sum  is 
Yoted  annually  by  parliament  to  defray 
the  necessary  expenses  of  the  clothing. 


&c.  of  the  various  corps  and  to  provide 
for  the  pay  of  the  staH'. 

The  oldest  volunteer  corps  is  the 
Honourable  Artillery  Company.  It  was 
instituted  in  1485 ;  it  ceased,  however, 
to  exist  after  a  time,  and  was  revived  in 
1610.  In  the  civil  war  of  1641-8,  the 
company  took  the  side  of  the  parliament, 

I  and    greatly     contributed    towards    its 
success.     Although  still  called  artillery, 

I  it  comprises  artillery   (horse   and   field 
batteries)  and  cavalry. 

The  origin  of  the  volunteers  dates 
from  1793-4,  when  they  were  first 
enrolled  in  consequence  of  a  threatened 
invasion  from  France.  Between  1798 
and  1804,  this  force  numbered  410,000, 
of  which  70,000  were  Irish.  After  this 
date,  as  the  immediate  danger  ceased,  the 
force  gradually  diminished.  The  volun- 
teer force  as  now  established  arose  in 
1858,  though  a  few  corps  were  raised 
previously.  In  1859, 150,000  men  orga- 
nised themselves  into  volunteer  corps  of 
riflemen.  In  the  following  year,  the 
government  gave  this  national  movement- 
assistance  by  appointing  paid  adjutants 
and  drill  instructors,  and  by  the  esta- 
blishment of  a  staff  of  inspectors,  under 
the  control  of  an  inspector-general  of 
volunteers  (tiow  of  auxiliary  forces). 

The  regulations  appertaining  to  this 
force  are  contained  in  the  Volunteer  ActF 
of  1863,  subsequently  modified  in  1868 
and  1869,  and  in  the  Regulation  of  Forces 
Act  of  1871.  Volunteers  are  localised 
by  corps,  so  many  being  attached  to 
each  brigade  forming  the  subdistricts  of 
the  army.  According  to  the  regulations, 
when  sixty  men  can  be  got  together,  a 
company  may  be  formed,  which  is  entitled 
to  a  captain  and  two  subaltern  officers. 
If  six  companies  can  be  raised,  they  con- 
stitute a  battalion  for  which  government 
provides  an  adjutant.  This  officer,  if  not 
commissioned  as  captain  in  the  regular 
army,  is  granted  the  temporary  rank  of 
captain.  When  there  are  a  number  of 
detached  companies  in  a  district,  they 
are  grouped  into  an  administrative 
battalion. 

Adjutants   and    sergeant    instructors 
are   at  all  times  subject  to  the  Mutiny 
Act ;  the  other  officers  and  the  mft^ah.  ^"1 
the  voluntefeT  ioxcft^  ay^  ov:^'^  %\iJQ?^viN.  ^s* 
it  when  theii  cox^  \a  «vs£<o^v^«.     ^^ 
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officers  are  appointed  by  the  crown, 
except  sub-lieutenants,  who  receive  their 
commissions  from  lords-lieutenant  of 
counties ;  non-commissioned  officers  are 
appointed  by  the  officer  commanding. 
Every  volunteer  on  joining  must  take 
the  oath  of  allegiance,  and  must  be  of  the 
age  of  seventeen.  A  War  Office  circular 
lately  issued  directs  that  no  person  under 
5  feet  6  inches  in  height,  or  less  than  32 
inches  round  the  chest,  can  be  enrolled  in 
an  artillery  volunteer  corps,  and  no 
person  under  5  feet  3  inches  in  height, 
or  less  than  32  inches  round  the  chest, 
can  be  enrolled  in  other  volunteer  corps. 

Volunteers  are  not  enrolled  for  a  fixed 
time,  but  can  leave  on  giving  fourteen 
days'  notice.  They  are  classed  as  "  effi- 
cients "  and  "  non-efficients."  Efficients 
must  have  received  certificates  from  the 
commanding  officer  and  adjutant,  certi- 
fying that  they  have  acquired  a  know- 
ledge of  their  duties  and  attended  certain 
drills.  Efficients  receive  then  a  sum  of 
money  termed  "  capitation  grant,"  viz. 
30s.  as  a  recruit  and  9s.  annually  after- 
wards. A  special  grant  of  £2  10s.  is  also 
allowed  to  every  officer  and  volunteer 
sergeant  who  holds  a  certificate  of  pro- 
ficiency, for  which  an  examination  has  to 
be  passed.  A  travelling  allowance  is 
granted  for  attendance  to  united  drills 
or  gun  practice. 

The  volunteer  force  cannot  be  employed 
to  put  down  civil  disturbances,  but  it 
may  be  called  out  by  parliament  with  the 
sanction  of  the  crown  to  serve  anywhere 
in  Great  Britain  whenever  the  country 
is  invadpd,  or  when  an  invasion  is  appre- 
hended. The  volunteers  would  then  be 
mobilised  with  the  regular  army  and  the 
militia,  according  to  the  scheme  laid 
down  in  1876.     (  Vide  Mobilisation). 

The  volunteer  force  is  divided  into 
light  horse,  artillery,  engineers,  mounted 
rifies,  and  rifle  corps  (infantry),  ranking 
among  themselves  in  the  order  given. 

There  are  5  troops  of  light  horse, 
furnishing  an  effective  of  365  officers  and 
men;  214  corps  o£ artillery,  divided  into 
brigades,  with  a  total  strength  of  31,823 
efficient  men.  Every  year,  an  assembly 
of  artillery  volunteers  fur  gun  practice, 
lasting  about  a  week,  is  held  at  Shoe- 
buryness. 
The  engineers  form  an  effective  fotce  o£ 


6295  men,  divided  into  21  corps.  The 
mounted  riflemen,  of  which  there  are  4 
corps,  give  a  total  effective  of  139  men ; 
they  are  attached  to  the  administrative 
battalions  of  the  rifle  volunteers  of  their 
district.  These  are  divided  into  118  ad- 
ministrative battalions  and  97  detached 
corps.     (  Vide  Appendix  E.) 

There  is  besides  2Ji  engineer  and  railway 
transport  volunteer  staff  corps,  composed 
of  engineers,  contractors,  &c.  and  formed 
for  the  working  of  railways  in  time  of 
war.     (  Vide  Railways.) 

The  infantry  is  armed  with  the  Snider- 
Enfield  rifle  and  the  artillery  with  the 
Snider  converted  carbine. 

In  order  to  promote  the  practice  of 
rifle  shooting  among  volunteers,  a  Na- 
tional Volunteer  Association  was  esta- 
blished in  1859  under  the  patronage  of  the 
Queen  and  the  Prince  Consort,  nearly 
every  county  possessing  rifle  corps 
responding  to  the  appeal  and  forming  a 
rifle  association.  Its  first  meeting  was 
held  at  Wimbledon  in  1860.  In  a  few 
years,  this  association  increased  in  im- 
portance, and  the  number  of  prizes  distri- 
buted at  the  Wimbledon  meeting  rose 
from  67,  in  1860,  to  1694  in  1874, 
whilst  their  total  value  increased 
from  £2500  to  £12,987.  The  number 
of  these  associations,  attached  to  the 
national  one,  is  69  in  England  and 
Scotland,  2  in  Ireland,  and  31  in  the 
colonies.  The  total  number  of  subscribers 
was  3089  in  1874. 

Any  person  subscribing  a  guinea  a  year, 
or  compounding  for  life  by  paying  ten 
guineas,  can  become  a  member  of  the 
association.  The  rifle  associations  of 
the  different  counties  organise  each  year 
rifle  matches,  after  which  a  few  of 
their  members  are  appointed  to  take 
part,  under  certain  conditions,  in  the 
general  contest  of  the  national  asso- 
ciation. This  contest  takes  place  every 
year  on  the  plain  of  Wimbledon,  situated 
9  miles  from  London.  A  camp  is 
established  there,  where  detachments  of 
volunteers  spend  about  a  fortnight  under 
canvas. 

Volunteer  regiments  are  also  formed 

in  India  and  the  colonies.  (  Ktcfo  Army  list.) 

The  name  volunteer  is  given  to  officers 

and  soldiers  who,  when  called  upon  fbr 

8t,u^  &^c\&<^^\i\.'^  ^voluntarily  step  Ibrtb. 
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Youeher — ^A  written-  document  or 
proof  upon  which  auj  account  of  public 
charge  is  established. 

Vnloanite — A  compound  consisting  of 
two  parts  of  caoutchouc  and  one  part  sul- 
phur, boiled  together  at  a  temperature  of 
200°  Fahr.  It  is  used  in  the  manufacture 
of  water-hoses,  combs,  &c.,  and  being  a 
good  insulator,  is  considered  the  best 
material  for  the  covering  of  telegraph 
wires. 


W. 


Wad — In  artillery,  is  described  as  a 
solid  cylinder  of  tow,  or  a  circular  ring 
of  rope,  old  rope-yarn,  or  other  material. 
-Wada  are  used  in  the  service  of  guns, 
smooth-bore  and  ri£ed,  chiefly  for  the 
purpose  of  keeping  the  shot  in  its  place, 

"    'bat  also  for  other  reasons,  as  shown  below. 

^s/TJiere  are  sif  natures  of  wads,  viz.  junkf 
^^rummett  papier-mache,  cocU-dust,  wedge, 
and  Bolton*8  wads.  Junk  wads  are  made 
of  oakum  beaten  into  a  solid  cylinder, 
and  woolded  over ;  they  are  of  similar 
diameter  to  the  bore  of  the  gun  for  which 
they  are  intended.  They  were  used  in 
firing  hot  shot,  and  are  now  used  in  con- 
nection with  the  tampeon  to  close  the 
muzzle  of  a  gun.  Grummet  wads  consist  of 
a  piece  of  rope  formed  like  a  ring,  the  ex- 
ternal diameter  being  equal  to  the  calibre 
of  the  gun.  They  are  used  when  firing  at 
angles  of  depression,  or  at  angles  of  eleva- 
tion less  than  3°,  to  place  over  the  shot, 
and  so  prevent  it  from  moving  out  of  the 
piece.  Papier-mach^  wads  are  used  for 
dosing  the  fuze  holes  of  filled  common 
shells,  and  the  loading  holes  of  diaphragm 
shells.  Coal-dust  wads  are  made  of  serge, 
in  the  form  of  a  bag,  and  filled  with  coal 
dost ;  they  are  placed  inside  the  5-lb.  cart- 
ridges of  8-inch  guns  to  fill  up  the  chamber. 
For  rifled  M.L.  guns  of  the  heavier 
natures  a  wad  consisting  of  two  wooden 
wodges  connected  by  a  piece  of  cane  is 
nssd. 


The  object  of  using  this  wedge  wad  is 
to  keep  the  projectile  in  its  place,  as  it 
is  apt  to  move  forward  when  the  gun  is 
depressed. 

Bolton* 8  wads  are  made  of  75  per  cent, 
of  old  rags  and  25  per  cent,  of  tarred 
rope,  pulped  and  foi*med  in  a  mould,  and 
coated  with  waterproof  varnish ;  they  are 
used  to  prevent  scoring  of  the  bore. 

The  wads  are  rammed  home  separately 
after  the  projectile. 

Gun  wads  are  stated  to  have  no  effect 
upon  the  velocity  of  the  ball,  neither  do 
they  serve  to  lessen  the  windage,  as  the 
inflamed  powder  is  found  to  escape  past 
them.  It  is  further  found  from  experi- 
ments that  the  grummet  wad  is  more 
efficient  than  one  of  junk,  both  in  pre- 
venting the  cartridge  from  shifting  its 
place  in  the  bore  of  chambered  ordnance, 
and  in  lessening  the  deviations  of  pro- 
jectiles. 

Wadhook  —  An  instrument  which 
forms  part  of  the  stores  attached  to  a 
battery,  and  used  for  searching  the  bores 
of  guns  and  withdrawing  from  them 
anything  that  would  impede  the  loading. 

WadmiltiltB — Strong  rough  woollen 
cloths,  used  principally  for  covering 
powder  barrels  and  protecting  ammuni- 
tion generally.  A  barrel  of  powder 
wrapped  in  a  wadmiltilt  is  safe  from  the 
explosion  of  two  similar  barrels  in  the 
open,  at  a  distance  of  10  feet,  but  it  is 
unsafe  when  not  so  wrapped  at  a  distance 
of  15  feet. 

Wager  of  Battle — An  ancient  mode  of 
settling  disputes  by  single  combat.  It 
took  place  in  cases,  whether  civil  or  mili- 
tary, the  defendant  challenging  and 
fighting  the  plaintiff,  if  so  inclined,  in 
order  to  prove  the  justice  of  his  cause. 

It  was  also  a  custom  in  affairs  of 
chivalry  and  honour. 

Wagon — A  carriage  on  four-wheels, 
drawn  by  horses,  and  used  for  the 
transport  of  heavy  goods.  The  following 
are  the  principal  wagons  found  in  the 
service,  the  uses  of  which  are  briefly  de- 
scribed as  follows : — 

AmivJance  wagon  (q.  v.). — Used  for  the 
carriage  of  the  sick  and  wounded. 

Ammunition   wagon,— In  the  artilleiy 
service,  a  carriage  with  limber  BAAasJas^., 
which  accompamea  %«lc\v  ^\ra.Qi  ^te^ssh^Jc^^ 
battery.    It  coutaVas  \Xi^  \«t^«^  y^q^t- 
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tion  of  the  ammunition  of  the  battery^ 
Light  field  batteries  have  one  wagon 
to  each  gun  on  the  peace  establishment, 
and  two  on  the  war  establishment,  which 
enables  a  battery  to  go  into  action  with 
a  good  supply  of  ammunition  per  gun. 

Baking  wagon.  —  A  wagon  in  which 
the  bread  of  the  troops  is  kneaded  along 
the  line  of  march ;  it  carries  the  necessary 
dough  troughs  and  baking  implements. 

Boat  wagon. — ^Attached  to  the  pontoon 
trains,  for  the  transport  of  one  boat  and 
a  certain  portion   of  bridging  material. 

Bread  and  meat  wagon. — A  wagon  for 
holding  and  carrying  in  the  field  all  such 
supplies  as  give  the  name  to  this  nature 
of  carriage. 

Forge  wagon. — Composed  of  a  limber 
and  carriage ;  the  limber  is  the  universal 
limber,  but  has  one  long  box  instead  of 
two.  The  body  of  the  wagon  contains 
the  bellows  and  all  the  other  articles 
necessary  to  complete  the  forge.  One  is 
attached  to  eacii  battery  of  artillery; 
two  to  each  mounted  troop  of  engineers, 
and  one  per  cavalry  regiment. 

General  service  wagon. — For  general  use 
with  a  siege  train ;  there  are  4  wagons  of 
this  nature,  2  without  and  2  with  springs. 
What  is  known  as  the  G.S.W.  mark  I, 
without  springs  has  equirotal  wheels,  fore 
and  hind.  It  carries  a  spare  wheel,  and 
has  fittings  to  transport  intrenching  tools ; 
also,  when  required,  it  is  able  to  take  a 
field  forge.  It  has  a  long  body  covered 
with  waterproof  canvas  ;  it  is  capable  of 
carrying  1^  ton,  and  is  fitted  for  shaft 
or  pole  draught. 

Miner's  wagon. — Attached  to  the  engi- 
neer branch,  to  carry  mining  and  in- 
trenching tools. 

Office  wagon. — Belongs  to  the  engineer 
branch,  and  is  used  as  a  telegraph  office. 
It  may  be  used  also  as  an  office  wagon, 
printing  wagon,  lithographic  wagon,  or 
photographic  wagon. 

Platform  wagon  {q.  t?.). — ^A  wagon  used 
for  every  description  of  heavy  stores,  &c. 

Pontoon  wagon. — Carries  a  pontoon  and 
a  portion  of  the  bridging  material  on  the 
march.     (  Vide  Pontoon  Train.) 

R.A.  wagon. — Fitted  to  carry  a  spare 

wheel,    intrenching  tools,  carbines,  two 

BwordSf    stores,   and   a  drag  shoe   with 

cbaiD ;  it  has  certain  fittings  to  enable  it 

to  be  med  as  a  forge  wagon.    Oba  wi^oTi\m\Xv  x«9.^q\.  \a  \^«  ob^oot. 


is  attached  to  each  battery,  and  it  is  fitted 
for  either  single  or  double  draught. 

Pocket  wagon. — Intended  to  carry  Hale's 
rockets ;  it  only  differs  from  the  ordinary 
field  ammunition  wagon,  in  the  boxes 
being  made  deep  enough  to  receive  25 
rockets  each. 

Siege  wagon  (q.  c). — A  general  service 
wagon.  It  is  fitted  with  movable  trajs^ 
for  the  transport  of  shot  and  shell. 

Heavy  sling  wagon.  —  This  wagon  is 
used  in  the  artillery  service  for  trans- 
porting guns  from  12  to  23  tons  in 
weight.  It  is  similar  in  construction  to 
the  service  wagon,  but  is  made  of  African 
oak  scantling  of  much  larger  dimensions, 
and  is  fitted  with  breaks  similar  to  those 
on  the  12-ton  sling  wagon,  but  worked 
by  levers  and  eccentrics ;  the  perch  is 
fitted  with  a  differential  block  and  chain ; 
and  the  axletree  arms  are  special  for  the 
wheels.  The  12-ton  sling  wagon  is  made 
of  wrought  iron. 

Store  wagon. — Similar  to  the  miner's 
wagon.  It  has  a  movable  head  oorered 
with  canvas.  It  is  issued  for  earryi^ 
stores  of  all  sorts,  intrenching  tools,  Jbe. 
of  a  siege  train. 

Trestle  wagon.  —  The  same  as  the 
pontoon  wagon;  it  carries  part  of  the 
superstructure  of  the  bridge  without  a 
pontoon. 

Water  wagon. — Used  to  carry  water 
for  troops  on  the  march,  or  in  quarters. 
It  contains  a  barrel  for  holding  the 
water.  It  is  fitted  for  single,  double,  or 
pole  draught. 

Wire  wagon. — ^A  wagon  attached  to 
engineer  troops.  It  contains  the  wire 
and  all  other  articles  for  setting  up  a 
telegraph  line  along  the  line  of  mareh. 

Walucndorff  Giin — A  two-groored 
breech-loading  cannon  invented  in  1846 
by  Baron  Wahrendoff,  a  Swedish  noble- 
man. The  mechanical  contrivanoe  in 
securing  the  breech  is  very  superior  to 
the  rude  process  of  earlier  times,  but  it 
appears  doubtful  whether  the  mode  of 
closing  it  is  strong  enough  to  ensure 
safety  when  high  charges  nre  used. 
Experiments  made  with  this  gun  at 
Shoeburyness  showed  that  it  was  eapable 
of  long  range,  but  the  defleetien  was  so 
great  and  variable  that  no  nllowanes 
could  be  made  for  it  in  Ujiiif  tlM  foi 
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Wailing— A  mode  of  basket  work, 
pursued  in  forming  a  gabion,  and  in 
which  the  braid  or  plait  is  formed  with 
more  rods  than  two.     (  Vide  Brushwood.) 

Wallet — A  kind  of  bag,  introduced 
into  the  serrice  in  lieu  of  the  holster. 
Wallets  form  part  of  the  horse  furniture 
of  the  staff  and  regimental  staff  of  the 
armj.  All  cavalry  regiments,  except  the 
household  cavalry,  use  them.  They  are 
made  of  brown  leather,  and  covered,  like 
hobters,  with  a  bear  skin. 

Wallets  have  also  been  introduced  into 
the  Indian  army. 

Wall-knot — A  knot  made  at  the  end 
of  the  lever  and  prypole  rope,  to  prevent 
it  from  being  drawn  through  the  hole  in 
the  lever. 

Wall-pieoe — ^An  enlarged  firelock  or 
fire-arm  mounted  on  a  swivel,  and  placed 
on  the  walls  of  a  fort  or  other  fortified 
work.  It  may  be  said  to  be  obsolete, 
though  sometimes  issued  in  India  to 
an  expedition  proceeding  on  service.  Wall- 
.j^eces  are  considered  to  be  useful,  after  the 
capture  of  a  native  fort,  to  strengthen  its 
defence.  At  the  late  siege  of  Strassburg, 
the  Crermans  made  considerable  use  of 
this  nature  of  arm. 

WaU-plate — A  piece  of  timber  placed 
on  a  wall,  on  which  girders,  joists,  and 
other  timbers  rest. 

Walls,  Defence  of— The  means  adopted 
for  rendering  walls  protective,  whereby 
the  defenders  can  shelter  or  screen  them- 
selves  from  the  fire  of  the  enemy. 

The  chief  method   of   putting  walls 
into  a  state  of  defence  is  by  means  of 
loopholes   formed  according   to   circum- 
stances, depending  on  the  heights  of  the 
walls.    In  works  on  the  construction  of 
military  posts,  it  is  suggested  that  loop- 
holes should  be  formed  on  the  tops  of 
walls  which  may  be  about  4  feet  high, 
with  sandbags,  blocks  of  wood,  stones,  or 
other  materials  at  hand.    If  the  walls  be 
too  high  to  fire  over,  small  banquettes  j 
should  be  made,  or  the  loopholes  may  be  ! 
cut  down  into  the  top  part  of  the  wall.  [ 
Jn  any  case,  small  ditches  should  be  dug  ' 
on  the  enemy's  side  of  the  wall. 

Besides  the  ditch  outside,  when  walls 
are  7  or  8  feet  high,  one  in  the  rear 
should  be  dug  to  give  sufficient  cover  to 
■the  defenders,  and  to  prevent  the  enemy 
ifirom  firing  over. 


With  lofty  walls,  two  tiers  of  fire  may 
be  obtained  by  forming  banquettes,  so  as 
to  enable  the  defenders  to  fire  over  the 
wall  or  through  loopholes  at  the  top,  and 
by  cutting  loopholes  for  the  lower  tier 
nearly  on  a  level  with  the  ground. 
Trench^  must  be  dug  in  rear  of  the 
walls  to  allow  of  the  defenders  using  the 
lower  loopholes ;  but  on  no  account  must 
there,  in  this  case,  be  ditches  excavated 
in  front  of  the  walls,  unless  they  be  made 
deep  enough  to  prevent  an  enemy  stand- 
ing in  them  from  firing  through  the  loop- 
holes. 

With  low  walls  the  ditches  must  be 
formed  close  up,  and  the  earth  spread. 
Loopholes  should  always  be  at  least  6^ 
feet  above  the  ground  or  bottom  of  the 
ditch  on  which  the  attackers  can  stand. 

The  proper  defence  of  walls  will  gene- 
rally suggest  itself  to  most  officers ;  the 
foregoing  merely  gives  an  outline  of  what 
ought  to  be  done. 

Walnut  (Juglans  regid) — A  tree  indi- 
genous to  Persia.  It  has  long  been  in- 
troduced into  Great  Britain;  it  is  a 
dark-coloured  and  close-grained  wood. 
It  is  largely  used  for  the  stocks  of  small- 
arms.  The  walnut  grows  also  in  the 
Himalayas  and  in  the  upper  provinces  of 
Burmah. 

War  (Anglo-Saxon,  tf«r)— A  contest 
carried  on  between  the  armed  forces  of 
two  states  or  nations,  after  every  endea- 
vour has  been  resorted  to,  by  one  side  or 
the  other,  and  often  by  friendly  powers, 
to  bring  about  a  reconciliation. 

Wars  are  either  international  or  dtU ; 
aggressive  or  defensive.  An  international 
war  is  that  between  two  states  or  nations 
which  acknowledge,  by  the  law  of  nations, 
certain  rights  that  exist  towards  each 
other ;  when  a  third  power  joins  as  an 
ally,  it  becomes  a  war  of  intervention,  or 
auxiliary  war.  A  civil  war  is  carried  on 
between  parties  of  the  same  state ;  it  is 
either  legcU  or  illegal,  political  or  religious. 
An  aggressive  war  takes  place  when  a 
nation,  on  some  imaginary  or  real  wrong, 
consideringits  honour  to  have  been  attacked 
by  a  neighbouring  nation,  begins  hostilities 
against  that  nation  when  at  peace  with  it ; 
defensive  war  is  the  opposite  to  that  of 
aggressive,  being  the  attitude  taken,  ^v^^ 
by  a  nation  to  Te^«\  «n.  VaN^svQW  «t  "Cafe 
attacks  of  an  wieui^.    ^%x^  ^\«sx  *R.- 
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cording  to  circumstances  and  objects ; 
international  wars  occur  generally  in 
consequence  of  disputes  about  territorial 
possessions,  material  interest,  acquisi- 
tion of  territory  (wars  of  conqtJiest)^  or 
for  supremacy  of  power ;  civil  wars  on 
account  of  some  important  point  of  civil 
or  religious  liberty.  But  in  all  cases 
the  object  is  the  same :  to  weaken  and 
overthrow  the  opposing  party,  and  to 
force  it  to  submit  to  the  terms  of  the 
stronger. 

Before  hostilities  begin,  a  declaration 
of  war  is  made  by  the  aggressive  party, 
which  is  perfectly  free  to  choose  the  form 
■in  which  it  will  announce  its  intentions. 
Formerly  it  was  proclaimed  by  a  herald 
being  sent  to  the  enemy,  who  in  a  formal 
manner  declared  war,  but  this  mode  has 
been  abandoned,  and  in  modern  times  a 
manifesto  is  published  by  the  aggressive 
nation  to  the  neutral  and  friendly 
powers,  declaring  the  reason  why  peace 
is  broken,  and  generally  stating  that, 
though  it  desires  to  remain  on  friendly 
terms,  it  is  forced  to  fight  against  its 
will. 

Peraiisision  of  reprisals  Qj.  v.)  follows 
the  issue  of  the  manifesto,  and  is  usually 
the  last  step  short  of  actual  hostilities 
and  preceding  them. 

Strategically  speaking,  a  war  is  either 
offensive  or  defensive,  depending  on  cir- 
cumstances. Colonel  Hamley,  in  his 
*  Operations  of  War,*  shows  that,  before 
the  commencement  of  hostilities,  a  belli- 
gerent government  which  knows  its  own 
resources,  and  should  know  those  of  its 
enemy,  must  decide  whether  its  army 
shall  make  or  await  the  attack.  Though 
circumstances  may  occur  to  cause  both 
armies  to  advance  simultaneously  to  the 
region  or  frontier  which  separates  them, 
into  the  territory  occupied  by  the  adver- 
sary, it  is  more  usual  for  one  army  to 
stand  on  the  defensive  whilst  the  other 
commences  the  attack.  Offensive  warfare, 
therefore,  means  the  advance  of  an  enemy 
into  an  enemy's  territory,  and  defensive 
warfare  the  defiant  attitude  of  a  country 
about  to  be  invaded. 

In  assuming  the  initiative,  the  objective, 

that  is  the  object   to  be    gained  by   the 

campaign,  is  to   be   decided  upon  by  the 

invading    general.    The    end    generally 

aimed  at  is  to  occupy  the  enemy's  ca^\la\ 


as  it  paralyses  the  trade  of  the  country, 
and  forces  the  sovereign  and  govemment 
to  retire  t6  a  place  of  safety,  and  often 
leads  the  enemy  to  come  to  terms,  thus 
saving  himself  from  complete  ruin.  The 
objective  having  been  decided  upon,  the 
theatre  of  war  must  be  selected. 

The  considerations  which  induce  a 
power  to  choose  a  certain  portion  of  the 
country  in  which  it  intends  to  operate 
may  be  political  or  geographical,  or  de- 
pendent on  the  relative  strength  of  the 
belligerents,  or  the  comparative  facilities 
for  mobilisation  and  concentration 
afforded  by  their  respective  systems  of 
organisation.  The  advantage  generally 
remains  with  the  army  possessing  what 
is  called  the  initiative,  that  is,  the  power 
one  army  has  of  compelling  its  adversary 
to  make  his  movements  dependent  on  its 
own ;  the  chances  are  then  in  favonr  of 
the  assailant,  provided  the  campaign  is 
carried  on  in  a  country  suitable  for  mili- 
tary operations,  and  advantage  taken  of 
the  power  the  assailant  has  of  concen- 
trating his  forces. 

The  advantage  to  be  gained  in  stand- 
ing on  the  defensive  is  the  vast  area  an 
army  has  of  extending  itself;  it  can  thus 
be  more  easily  supplied ;  as  stores  can 
be  collected  at  any  central  point,  instead 
of  upon  one  particular  focus.  The  roads 
and  railways  placed  in  the  rear,  l&eing  in 
the  possession  of  the  defender,  enable  him 
to  bring  up  his  food,  ammunition,  &c.  with 
comparative  ease;  and  in  case  of  his 
having  to  fall  back,  the  measure  is 
greatly  facilitated,  and  the  requirement 
of  transport  less  pressing,  as,  on  retiring, 
he  approaches  nearer  to  his  magazines 
and  his  sources  of  supplies.  But  these 
advantages  are  greatly  counterbalanced 
by  those  possessed  by  the  advancing 
army,  which  can  concentrate  behind  its 
frontier,  and  descend  on  anv  point  of  the 
defender's  line,  the  defender  s  movements 
being  thus,  from  that  moment,  dependent 
on  those  of  the  attacking  force.  The  de- 
fenders must  either  oppose  the  enemy  with 
small  numbers  at  first  or  lose  territory 
in  order  to  fall  back  and  concentrate. 
On  the  other  hand,  offensive  war  demands 
great  resources,  as  the  more  the  invader 
advances  into  the  enemy's  country,  the 
V  longer  and  more  exposed  to  attack  become 
\  \i\&  \vck«&  cil  cATSi\£kXiuv».tiQn,    U&dar  these 
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circumstances,  it  must  not,  nevertheless, 
be  forgotten  that  an  army  acting  on 
the  defensive  is  not  to  be  supposed  as 
always  confining  itself  to  this  attitude. 
To  act  thus,  would  be  fatal  to  the  ulti- 
mate object  it  had  in  view.  When  an 
opportunity  is  offered,  every  endeavour 
should  be  made  to  take  the  offensive,  by 
placing  itself  in  such  a  position  as  to 
threaten  the  enemy's  rear,  cut  him  off 
from  his  base,  and  so  obstruct  his  com- 
munications that  his  magazines  will  be 
in  danger.  To  prevent  this,  the  invading 
force  will  have  to  weaken  its  main  army 
by  being  forced  to  detach  a  considerable 
part  of  it  to  protect  its  communications 
with  the  rear,  and  the  defensive  force 
may  then,  if  strong  enough,  harass  the 
enemy,  and  turn  its  position  of  defensive 
into  one  of  advantage. 

War,  notwithstanding  its  sad  and  dis- 
astrous effects,  is  an  event  that  a  nation 
must  always  be  prepared  to  face,  or  else 
allow  itself  to  be  wiped  out  of  the  roll  of 
nations.  History  admonishes  us  that,  as 
in  the  past,  mankind  has  ever  been  prone 
to  arms,  so  in  the  future  must  war  be  ex- 
pected, however  peacefully  disposed  the 
interests  of  nations  may  be.  It  behoves 
rulers  therefore  to  be  prepared  to  avenge 
insult,  and  to  repel  encroachment,  and  by 
an  attitude  of  strength  and  determination 
to  avert,  if  possible,  the  dread  necessity 
of  recourse  to  arms,  on  the  principle  of 
"  Si  vis  pacem,  para  bellura." 

This  preparedness  is  carried  out  by 
nations  in  keeping  up  large  armies 
ready  to  be  mobilised  within  a  few  days* 
notice.  To  be  always  in  this  state  of  pre- 
paration necessitates  in  time  of  peace  a 
constant  watchfulness  in  the  drill  of  the 
soldier,  in  the  use  of  his  arms,  and  in  that 
practical  knowledge  of  the  science  of  war 
so  necessary  when  the  day  of  trial  comes. 

It  cannot  therefore  be  too  often  im- 
pressed on  the  officers  of  our  army  that, 
if  they  wish  to  be  pre-eminent  in  their 
profession,  the  study  of  war  must  be  the 
occupation  of  their  lives.  The  perusal 
of  the  works  of  military  writers,  past 
and  present,  will  afford  such  information 
as  will  enable  them  to  become  proficient 
in  much  that  is  required  to  render  them 
capable  of  command  in  the  day  of  battle. 

The  study  of  the  war  of  1870-71  on 
the   continent  affords  many  lessons,  and 


much  information,  as  to  how  armies  may 
be  destroyed,  and  opportunities  lost,  by 
bad  generalship,  and,  on  the  other  hand, 
how  success  may  be  ensured  when  troops 
are  properly  handled. 

The  subject  under  consideration  is 
one  of  such  magnitude  that  it  is  not 
possible  within  the  limits  of  this  work 
to  enter  into  a  description  of  the  various 
phases  of  war;  but  those  interested 
in  the  subject  are  referred  to  Colonel 
Macdougall's  *  Theory  of  War,*  Colonel 
Hamley's  *  Operations  of  War,*  as  well  as 
to  the  late  Colonel  Chesney*s  articles  in 
the  Edin'jurgh  Beview,  published  in  1866, 
which  works,  with  many  others,  will 
give  a  close  insight  into  the  science  of 
war,  the  management  of  an  army,  and  the 
qualifications  required  of  the  general  in 
command  to  bring  a  campaign  to  a  suc- 
cesful  issue. 

War,  Gounoil  of,  vide  Council  of  War. 

War  Office — The  head-quarters  of  the 
Secretary  of  State  for  War,  to  which  are 
attached  the  offices  of  the  three  great 
officers  of  the  army,  viz.  the  commander- 
in-chief,  surveyor-general  of  ordnance, 
and  the  financial  secretary.  These  offices, 
are  respectively  organised  for — 

1.  Supervision,  recruiting,  training, 
discipline^  distribution,  and  command  of 
the  army ; 

2.  Supply  of  all  kinds,  transport,  and 
quarters ; 

3.  Pay  and  audit. 

This  distribution  is  carried  out  in  all 
subordinate  commands : 
Staff; 

Control  office ; 
Paymaster. 

Minor  departments. — Control  depart- 
ment of  War  Office,  record  register,  sta- 
tionery, solicitor,  and  library. 

Wot^ks  dirision. — Inspector-general  of 
fortifications,  barracks,  forts. 

Medical  dioision. — Director-general . 

War,  Prisoners  of,  vid'j  Prisoners  of 
War. 

War,  Science  of,  vide  Science  of  War. 

War-cries — Cries  of  mutual  recogni- 
tion and  encouragement  formerly  used  in 
battle,  each  nation,  tribe,  or  clan,  having 
its  own. 

"The  war-cry,  cri  de  guerre  of   the 
French,  the  sloga\i  ox   «vis«vviAfc   q1  "Ow^ 
Scotch,"  wTites  'iA.T^.  'fi^w.^^  ^^;NN:\^'et^  "^x 
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her  book  on  *  Historic  Devices,  Badges, 
and  War-cries,*  "is  of  the  remotest  an- 
tiquity. *The  sword  of  the  Lord  and 
of  Gideon' — the  battle-cry  of  the  Israel- 
ites when  engaging  the  hosts  of  Midian 
in  the  valley  of  Jezreel — is  perhaps  the 
earliest  record  of  the  use  of  the  war-cry. 

"Each  nation  usually  invoked  its 
patron  saint ;  but  in  war,  each  party  had 
its  separate  cry.  The  *  droit  de  banni^re  * 
and  the  *cry  de  guerre*  were  conjointly  the 
attributes  of  nobility.  Of  Sir  Simon  de 
Felbridge,  for  instance,  it  is  said,  he  was 
a  gentleman  *  de  nom,  d*armes  et  de  cry.* 

"  *  Percy  1  Percy  ! '  was  the  rallying- 
cry  of  Otterbourne ;  and  the  cry  of  *  A 
Warwick  I  a  Warwick  1  *  decided  the  fate 
of  Banbury  Field. 

"  So  widely  did  the  practice  prevail  in 
England  that,  in  1495,  an  act  of  parlia- 
ment was  passed  forbidding  all  these 
cries  as  productive  of  discord,  and  enjoin- 
ing all  noblemen  and  their  retainers 
thenceforth  to  call  on  ^St.  George  and 
the  King.*  ** 

The  ancient  war-cry  of  the  kings  of 
England  was,  "  Montjoie,  Notre  Dame,  and 
St.  George  I"  that  of  the  French  was, 
"  Montjoye,  Saint-Denis  I  **  and  that  of  the 
Spaniards,  "  San  lago  I  ** 

In  the  feuds  of  the  middle  ages,  each 
party  had  a  distinctive  war-  or  rallying- 
cry,  generally  the  name  of  the  family  or 
,  clan ;  thus,  in  Scotland,  the  retainers  of 
the  houses  of  Douglas  and  Home  rushed 
into  the  battle  with  the  cry  of  "A 
Douglas !  a  Douglas !  *'  or  "  A  Home  ! 
a  Home!'*  "Esperance,  Percy!**  was 
that  of  Hotspur  at  the  battle  of  Shrews- 
bury, and  "Set-on !  **  and  "Abo  I  '*  of  Seton, 
Earl  of  Morton.  The  cries  of  "  Crom-a- 
boo!  *'and  "  Butler-a-boo !  **  were  from 
an  early  period  the  cries  of  the  Irish,  and 
were  especially  prohibited.  "Laundaig 
Abo!**  "The  Bloody  Hand!**  "Strike  for 
CNeil !  *'  were  the  battle-cries  of  the 
wild  followers  of  Shan  0*Neil.  It  is 
stated  that  "  Dieu  et  mon  droit  I  **  was 
probably  a  war-cry  long  before  it  was 
adopted  as  a  royal  motto,  for  Richard  I. 
is  recorded  to  have  said,  "  Not  me ;  but 
God  and  our  right  have  vanquished 
France  at  Gisors.** 

"The   Puritans,**   writes  the    author 
quoted  above,   "brought    in    Scripture 
words  ;  and  the  war-cry  of  the  tribes  ^wYio^ 


revolted  against  the  house  of  David,  "  To 
your  tents,  0  Israel !  *'  was  adopted  by  the 
republicans  of  the  seventeenth  century. 
At  the  battle  of  Hylton-on-the-Wear,  in 
1644,  the  field-word  of  the  Scots  was^ 
"  The  Lord  of  Hosts  is  with  us  I "  that  of 
the  Marquis  of  Northampton,  **  Now  or 
never !  *' 

Although  war-cries  hsre  come  into 
general  disuse  in  modern  times  among 
the  armies  of  civilised  nations,  they  have 
been  revived,  in  certain  circumstances, 
as  an  encouragement  in  battle.  The 
"  Shoulder  to  shoulder,  Highlanders  I  **  is 
well  known  in  the  Highland  regiments; 
the  soldiers  of  Napoleon  were  accustomed 
to  charge  with  shouts  of  "  Vive  I'Em- 
pereurl**  or  later,  "Vive  la  France!" 
"  Vaterland  I  Vaterland  1*'  and  «  Hurrah  r 
could  be  heard  as  a  rallying-cry  of  the 
Germans  on  many  a  battle-field  during 
the  last  wars.  And  in  the  British 
army  the  war-cry  of  the  soldier  is 
"Hurrah  I** 

Warrant — ^In  a  military  sense,  a  writ 
of  authority  inferior  to  a  commission; 
also  a  document  under  the  sign  ma^ni^al 
authorising  the  assembly  of  a  general 
court-martial. 

Warrant  Offioers — Officers  who  are  not 
commissioned,  exercising  their  authority 
by  warrant  only.  There  are  several 
departmental  grades  of  warrant  officers 
in  the  Indian  army.   (  Vide  Conductors.) 

Wash  Leather,  vide  Chamois  Leather. 

Washer,  Drag — ^A  flat  iron  ring  on  the 
axle-arm  of  carriages,  having  an  iron 
loop  attached  to  it  for  the  purpose  of 
fastening  the  drag  rope  when  necessary ; 
hence  the  term  drag-toasher.  It  is 
placed  on  the  axle-arm  to  prevent  the 
wheel  or  nave  from  pressing  upon  the 
linch-pin. 

Waste  Weir — ^A  construction  made  to 
carry  off  the  waste  water  of  a  stream 
which  has  to  be  dammed  up.  Such  an 
arrangement  is  necessary,  for  if  the  water 
were  suffered  to  accumulate  and  flow 
freely  over  the  surface  of  an  earthen 
dam,  it  would  soon  wash  it  away.  A 
channel  for  a  waste  weir  should  be  cut 
through  the  solid  ground,  clear  of  the 
dam,  when  possible ;  if  not,  it  must  be 
formed  in  the  dam  itself. 

Watoh — ^A  duty  performed  by  troops 
on  \)o«x^  %Vv^.      All  the  non-commii- 
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tioned  officers  and  men,  exclusive  of 
those  detailed  for  guard  duties,  are 
divided,  at  the  discretion  of  the  com- 
manding officer,  into  three  watches,  one 
of  which,  the  Queen's  Regulations  state, 
is  to  be  constantly  on  deck,  with  at  least 
one  subaltern  officer  in  charge,  when 
practicable.  In  fine  weather,  every  man 
not  employed  on  duty  below  is  to  be  on 
deck  during  the  day.  The  watches  go 
on  duty  for  12  hours,  and  are  relieved  at 
8  A.M.  and  8  p.m. 

Water  (symb.  HO ;  equiv.  9 ;  spec. 
grav.  1) — ^An  element  which,  when  in  a 
state  of  purity,  is  a  clear,  colourless, 
transparent  liquid,  perfectly  neutral  in 
its  reaction,  and  devoid  of  taste  or  smell. 
When  exhibited  in  its  aeriform  state, 
water  contains  two  parts  of  hydrogen 
and  one  of  oxygen  gas,  and  when  united 
chemically  and  reduced  to  a  fluid  state, 
it  constitutes  what  is  known  as  water. 

Water  is  obtained  from  two  sources : 
rivers,  and  wells  or  springs ;  it  is  scarcely 
ever  found  pure,  every  kind  being  more 
or  less  impregnated  either  with  saline, 
earthy,  or  mineral  substances.  River 
water  is  the  safest  to  drink ;  spring 
water,  which  has  often  to  be  drawn  from 
some  depth,  may  contain  earthy  sub- 
stances according  to  the  soil  it  has  passed 
through ;  it  may  be  hard  or  soft,  sweet 
or  brackish,  clear  or  turbid.  The  water  of 
some  rivers,  at  certain  times,  is  thick  or 
muddy ;  shallow  well  water  is  seldom  in 
a  pure  state,  and  such  water  should 
always  be  rejected,  unless  it  has  been 
purified  by  artificial  means,  as  it  may 
contain  some  soluble  substance  deleterious 
to  the  system.  Marsh  water  is  most 
injurious. 

The  health  of  the  soldiers  and  that  of  the 
cattle  belonging  to  an  army  is  to  a  great 
extent  dependent  on  the  purity  of  this 
element,  as  there  can  be  no  doubt  of  the 
injurious  effect  upon  the  health  produced 
by  drinking  impure  water.  It  produces 
dysentery  and  diarrhoea,  and  it  is  con- 
sidered to  be  one  of  the  chief  causes  of 
those  fearful  diseases  which  have  devas- 
tated armies  in  many  wars. 

The  greatest  attention  should  be  paid, 
therefore,  to  the  supply  of  water  before 
selecting  positions  for  encampments, 
either  permanent  or  temporary ;  wells 
have  to  be  avoided  as  much  as  possible, 


and  river  water  to  be  first  sought  for.  If 
troops  are  in  cantonments,  drinking  water 
shoi^d  be  filtered,  and,  if  not  pure,  it 
should  be  boiled  and  then  placed  in 
shallow  vessels  and  poured  from  a  height 
from  one  into  another.  In  India  great 
attention  is  paid  to  this  subject,  as  im- 
pure water  is  known  to  bring  on  cholera 
and  to  predispose  the  body  to  this  disease 
when  it  is  prevalent. 

Sir  G.Wolseley,  in  his  *  Soldier's  Pocket* 
book,'  gives  the  following  as  the  quantity 
of  water  required  per  man  for  drinking 
and  cooking  purposes : — '•*■  It  may  be  put 
down  at  6  pints  in  temperate  and  8  pints 
in  tropical  climates.  A  similar  amount 
will  just  allow  men  to  wash  their  bodies. 
In  stationary  camps,  however,  the  mini- 
mum daily  allowance  per  man  should  be  5 
gallons  for  all  purposes,  washing  clothes 
included.  Horses  not  doing  work  will 
thrive  well  on  6  gallons  a  day,  but  re- 
quire from  8  to  12  when  at  work,  accord- 
ing to  their  condition  and  the  nature  of 
the  work.  A  couple  of  gallons  extra 
should,  under  all  circumstances,  be 
allowed  for  washing  them.  Oxen  require 
about  6  or  7  gallons  daily." 

Water  Banels— Barrels  used  for  the 
conveyance  of  water  in  camps  or  canton- 
ments where  carts  are  not  at  hand.  They 
are  slung  by  means  of  two  poles  about 
5  feet  long. 

Water  Engine,  vide  Fire-engine. 

Water  Shell — A  common  shell  filled 
with  water,  having  a  gun-metal  cylinder 
screwed  into  it,  containing  i  oz.  of  gun- 
cotton.  This  nature  of  shell,  which 
receives  its  name  from  being  filled  with 
water  instead  of  gunpowder,  is  the  in- 
vention of  Mr.  Abel,  F.R.S.  The  experi- 
ments carried  on  with  this  shell  by  the 
committee  on  explosives,  a  few  years  ago, 
proved  it  to  be  a  valuable  invention ;  and 
this  has  been  further  confirmed  in  the 
artillery  practice  at  Okehampton  (in 
August  1875).  The  shells  so  filled  and 
fired,  as  compared  with  gunpowder,  show 
a  preponderance  of  destructiveness,  the 
water  shell  bursting,  as  was  shown,  into 
300  fragments ;  whereas  the  same  shell 
filled  with  gunpowder  only  split  into  30 
pieces.  The  mode  of  bursting  this  shell 
is  by  means  of  a  detonator  consisting  of 
dry  gun-cotton  (wet^  it  ^.^^^.^.x^.^  ^'^ 
answer  as  wftW),  esi\^\oY^ii^  «» %Tfik»iX  «w^ 
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of  fulminate  of  mercury  inserted  in  bear  upon  the  metal  through  the  agency 
the  apex  of  the  fuze  hole,  in  addition  of  the  confined  water.  These  results  are 
to  the  ordinary  fuze.  The  theory  of '  quite  conclusive  as  to  the  manner  in 
the  employment  of  water  as  the  disruptive  |  which  the  action  of  the  water  shell  is 
agent  of  shells  is  explained  in  a  recent  ;  brought  about,  and  show  that  only  such 
number  of  the  Times  as  being  "  based  a  brisk  explosive  as  gun-cotton,  or  dis- 
upon  its  power  of  transmitting  the  force  ,  ruptive  agents  of  similar  character,  would 
developed  by  a  sudden  explosion  of  deto-  |  be  useful  as  a  bursting  charge  for.  the 
nation,  thus  bringing  it  into  operation  at  i  water  shell." 

the  same  instant  upon  every  part  of  the  Water  Troughs — Pieces  of  wood  or 
walls  of  the  shell."  Mr.  Abel,  in  his  stone  hollowed  out  longitudinally  on  the 
paper  on  "  The  Recent  History  of  Explo-  '  upper  side  for  cattle  to  drink  from, 
sive  Agents,"  states  that,  in  the  course  !  Water,  Velocity  of,  vide  River, 
of  the  trials  made  by  him  on  the  subject  Water-deck* — A  water-proof  covering 
of  bursting  shells  with  water,  "  the  for  the  valise,  either  made  of  india-rubber 
detonative  effect  produced  by  small  deto-    or  fine  oil-cloth. 

nating  charges  when  exploded  in  shells  ,  Watering-place  —  Any  place  selected 
which  were  filled  up  with  water  and  en-  \  in  a  camp  from  which  the  supply  of 
tirely  closed  was  proportionate,  not  simply  i  water  is  obtained  either  for  drinking, 
to  the  amount  of  explosive  agent  used,  cooking,  washing,  or  bathing  purposes, 
but  also  to  the  suddenness  of  the  con-  |  Great  care  should  be  exercised,  when 
cussion  imparted  to  the  water  by  the  j  the  supply  is  obtained  from  running 
explosion.     Thus,  0*25  oz.  of  compressed  |  streams,  that  the  water  for  the  washing 


gun-cotton,  detonated  in  a  shell  filled 
with  water,  broke  it  up  into  nearly  eight 
times  the  number  of  fragments  obtained 
by  exploding  a  shell  of  the  same  kind 
full  of  gunpowder  (viz.  containing  13  oz.). 


supply  does  not  run  into  the  water  for 
drinking.  The  points  where  water  for 
drinking  and  cooking  is  drawn  from, 
and  those  where  horses  and  cattle  are 
taken   to    be    watered,   should   be   well 


When  picric  powder,  which  is  also  a  very  |  marked  out,  the  latter  being  below  the 
violent  explosive  agent,  though  much  less  |  former,  and  again  below  this  the  place 
sudden  in  its  action,  was  detonated  in  where  washing  and  bathing  is  carried  on. 
one  of  these  shells  in  the  same  way  as  i  When  there  is  scarcity  of  water,  sentries 


the  small  charge  of  gun-cotton,  1  oz.  (or 
an  amount  four  times  greater  than  that 
employe!  by  the  latter  substance)  burst 
the  shell  into  about  the  same  number  of 


are  posted  over  the  wells  or  streams  from 
which  it  is  drawn. 

Waterproof  Paper — Paper   that    has 
been  impregnated  with  a  solution  of  bees- 


fragments  as  were  produced  by  the  13  oz.  i  wax  dissolved  in  rectified  coal-tar  naphtha, 
of  gunpowder   (instead  of   about   eight '  in  the  proportion  of  2  lbs.  of  wax  to  1 


times  the  number),  produced  by  means 
of  0*25  oz.  of  gun-cotton."  But  even 
more  striking  results  have  been  obtained 


gallon  of  the  solvent.    This  has  been  pro- 
posed by  Mr.  Abel,  F.R.S. 

The  waterproof  bags  for  Snider-Emfield 


on  this  point.  "  Thus,  a  l6-pr.  shell,  rifle  ammunition  are  formed  of  two 
filled  with  about  16  oz.  of  gunpowder,  ;  sheets  of  paper  made  perfectly  water- 
was  broken  by  the  explosion  of  the  ■  proof  by  an  even  intermediate  layer  of 
charge  into  29  fragments.  The  deto-  !  india-rubber.  This  paper  is  cut  to  the 
nation  of  ^  oz.  of  gun-cotton  confined  in  '  size  required,  and  the  ends  and  sides 
a  shell  of  precisely  the  same  construction  joined  by  coating  the  overlaps  of  |  inch 
and  weight,  the  chamber  being  filled  up  with  india-rubber  cement,  which,  when 
with  water,  burst  the  shell  into  121  dry,  are  pressed  together  with  an  elastic 
fragments,   which    were    violently    dis-    roller. 

persed.  A  corresponding  charge  of  gun-  i  The  india-rubber  solution  is  composed 
cotton,  confined  in  a  third  similar  shell,    of — 

filled  up  with  water,  broke  it  into  300  |         Naphtha   ..  ..         98}  lbs. 

fragments,  and   in   addition   there  were  India-rubber         ,.         2H   „ 

2  lbs.  1  oz.  of  the  shell,  almost  pulverised  \  and  the  cost  of  making  1000  of  these  bags 
by  the  force  of  the  explosion,  bxougVit  \io\\a  «%\.vm».l«d.  sit  £1  Os.  2|d. 
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Waterproofing  Compodtioii  —  That 
known  as  Abel's  composition  is  used  for 
rendering  canvas  waterproof.  When 
ready  for  use,  it  is  laid  on  the  canvas  with 
a  h^rd  brush  and  then  worked  in  with  a 
hot  iron. 

Wave  Aotion— In  gunnery,  is  a  name 
applied  to  the  abnormally  high  pressures 
which  are  found  to  occur  in  a  gun  when 
very  large  charges  are  used ;  they  appear 
to  be  local,  and  do  not  give  increased 
velocity  to  the  shot. 

Waver,  To — To  hesitate  before  the 
enemy  under  a  withering  fire;  to  be 
undecided  whether  to  go  on  or  retreat. 
Tiiis  feeling  may  be  brought  about  from 
panic  seizing  the  troops,  or  from  loose 
formation,  causing  the  order  of  the  march 
to  be  desultory.  It  occurs,  sometimes, 
from  the  officer  in  command  hesitating  as 
to  his  future  movements. 

Wax — An  organic  product  of  con- 
siderable importance  ;  it  is  obtained  from 
different  sources,  the  chief  of  which  is  the 
bee-hive,  where  it  is  used  by  the  bees  in 
the  formation  of  their  cells.  The  charac- 
teristic properties  of  good  wax  are  its 
roughness  when  chewed,  its  non-adherence 
to  the  teeth,  and  its  fragrant  honey-like 
smell.  The  substances  generally  used  to 
adulterate  wax  are^  resin,  tallow,  and 
earth.  The  latter  may  be  detected  by 
melting  the  wax,  when  the  earth  will 
subside  to  the  bottom  as  it  cools, 
and  may  be  removed  with  a  knife. 
Tallow  may  be  inferred  when  the  wax 
breaks  smooth,  and  adheres  to  the  teeth 
when  chewed,  also  by  the  absence  of  the 
honey-like  smell.  Kesin  may  be  detected 
by  putting  small  pieces  of  wax  in  spirits 
of  wine ;  the  resin  will  be  dissolved, 
leaving  the  wax  uninjured. 

When  the  wax  has  served  its  purpose 
in  the  domestic  economy  of  the  hive,  it  is 
collected  for  manufacturing  purposes,  and 
goes  through  a  certain  refining  process 
before  it  is  taken  to  the  market.  Bees- 
wax is  now  largely  used  as  an  ingre- 
dient in  lubricating  cartridges,  and  under- 
goes the  following  examination  before  it 
is  employed  for  this  purpose  : — 

"  Examination  of  BeeS'Wax  for 
Cartridges. 

"Press  a  small  fragment  of  wax  re- 
peatedly  between  the    first  finger   and 


I  thumb,  so  as  to  spread  it  down  the  latter. 
I  The  wax  should  curl  away  from  th« 
I  thumb  as  the  finger  descends.  If  it  clings 
I  tightly  to  the  thumb,  and  becomes  very 
I  soft  and  smeary,  the  adulteration  with 
I  some  description  of  fat  is  indicated.  This 
test,  though  very  crude,  is  sufficiently 
good  to  serve  for  the  detection  of  any 
considerable  adulteration  of  this  kind. 
A  piece  of  blue  litmus  paper  pressed  upon 
a  piece  of  the  wax  (with  a  knife  or  rod, 
but  not  with  the  finger),  which  is  thus 
heated  gently  on  a  metal  service,  until  it 
begins  to  melt  at  the  edges,  should  exhibit 
no  change  of  colour  to  red.  Several  frag- 
ments of  wax  are  placed  in  a  wide  test 
tube  and  gradually  heated  (the  tube  being 
moved  in  and  out  of  the  fiame)  until  per- 
fectly melted.  The  wax  in  this  state 
should  be  quite  clear  and  transparent, 
and  free  from  mechanical  impurities. 
The  heat  should  be  applied  to  the  wax 
until  the  portion  of  the  tube  containing 
it  can  no  longer  be  touched  by  the  finger 
(the  temperature  being  about  220°  Fahr.). 
If  it  has  then  exhibited  no  signs  of  froth- 
ing, it  is  free  from  water.  If  much  of 
the  latter  be  present,  the  wax  will  begin 
to  froth  even  before  it  is  completely 
melted,  and  as  the  heat  is  raised,  a  crack- 
ling noise  will  be  noticed.  Water  may  be 
expelled  from  wax  by  maintaining  the 
latter  at  a  temperature  of  from  200*^  to 
220°  Fahr.  until  frothing  ceases." 

Weapon — Any  instrument  of  offence  or 
defence.     (  Vide  Offensive  Weapons.) 

Web — A  material  used  in  a  saddle.  It 
is  made  of  coarse  canvas  9  inches  X  3  inches, 
nailed  across  the  two  side  bars.  Its  use  is  to 
prevent  the  seat  of  the  saddle  from  being 
.pushed  up  by  the  peg  on  which  it  hangs. 
Web  made  of  pure  hemp  is  used  for 
girths,  man  harness,  and  for  cartridge 
cartouches. 

Wedge — In  mechanics,  one  of  the  six 
mechanical  powers.  It  is  commonly  used 
for  separating  bodies  which  are  strongly 
bound  or  pressed  together,  such  as  for 
cleaving  timber,  in  which  case  it  is  urged 
by  percussion.  It  is  also  used  sometimes 
for  raising  heavy  bodies. 

Wedge  Gun — A  gun  in  general  con- 
struction similar    to    the    B.L.R.    guns 
of  the  service,  and  rifled  on   the   sam« 
principle,  so  as  to  ^^^  «k\%,«A!-<»^\.«&S>L  '^<CkX.k 
but  the  method  ci  t\o^\xv-  nX\^  \^  v^v  x  *^ 
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ctifTerent  from  that  of  the  screw  and  vent- 
piece  gun.  It  is  thus  explained  in  Lieute- 
nant-Colonel Owen's  *  Modern  Artillery  * : 
— "  In  the  wedge  and  stopper  gun  a  slot 
passes  through  the  hreech  from  side  to 
side,  and  the  parts  which  close  the  bore 
are  therefore  inserted  or  withdrawn  at 
the  side  of  the  piece,  instead  of  at  the 
top;  by  this  arrangement  the  gun  may 
be  loaded  more  rapidly,  and  with  much 
less  labour,  and  the  detachment  is  less 
exposed  than  with  the  screw  and  vent- 
piece  gun." 

The  wedge  guns  of  Sir  W.  Armstrong's 
manufacture  (40-pr.  and  64-pr.)  were  in- 
troduced into  the  service  in  consequence 
of  the  objection  urged  against  his  breech- 
screw  guns. 

Weights  and  MeasnreS)  vide  Appen- 
dix M. 

Weights  of  Axiimals — An  elephant 
(including  his  load  of  13  cwt.)  weighs 
72  cwt. ;  of  which  four-tenths  is  borne 
on  the  hind  legs. 

The  weight  of  an  elephant  in  draft 
may  be  taken  as  66  cwt. 

A  camel :  average  weight,  1 5  cwt. ; 
this  includes  the  load,  4^  cwt. 

Pack  bullock :  average  weight,  5^ 
cwt.,  which  includes  the  load,  IJ  cwt. 

A  cavalry  horse  with  rider  weighs 
about  1400  lbs.  This  is  allowing  18 
stone  for  the  rider. 

Welding — Is  described  as  "  the  art  of 
joining  together  two  pieces  of  iron  by 
means  of  heat.  In  technical  language, 
this  is  called  shutting  together  or  shutting 
up.  The  operation  bears  some  resemblance 
to  what  in  carpentry  is  called  scarfing ; 
but  in  smith's  work,  the  joints,  also  called 
scarfs,  do  not,  from  the  adhesive  nature  of 
the  iron  when  raised  to  the  proper  tem- 
perature, require  any  accessories  answer- 
ing to  the  glue,  bolts,  straps,  and  pins, 
used  for  joining  wooden  beams  and  girders. 
In  joining  two  cylindrical  ends,  the  scarfs 
required  for  the  shut  are  made  by  up- 
setting or  thickening  the  iron  by  first 
hammering  its  extremities;  it  is  then 
rudely  tapered  off  to  the  form  of  a  flight 
of  steps,  and  the  sides  are  slightly 
bevelled  or  pointed.  The  two  extremities 
are  next  raised  to  the  welding  heat,  when 
a  little  sand  is  sprinkled  upon  each ;  this 
fuses  and  spreads  into  a  kind  of  varnish, 
which  defends  the  hot  metal  from  W^e 


oxidising  inHnence  of  the  air.  The  proper 
heat  has  been  attained  when  the  iron 
begins  to  bum  away  with  vivid  sparks. 
Two  men  then  take  each  one  piece,  strike 
them  forcibly  across  the  anvil  to  detach 
any  loose  cinders,  place  them  in  their 
true  positions  for  the  joint,  when  they 
are  united  by  two  or  three  blows  of  the 
fireman's  hammer,  and  his  assistant  com- 
pletes and  finishes  off  the  work  with  a 
sledge  hammer.  The  end  is  next  jumped 
upon  the  anvil  and  struck  endway,  to 
prove  the  soundness  of  the  joint,  or  to 
enlarge  the  part,  should  it  have  become 
reduced  in  size  by  the  welding." 

A  method  is  stated  to  have  been  lately 
discovered  of  welding  steel  to  iron.  The 
two  surfaces  to  be  welded  are  slightly 
wetted,  and  powdered  with  a  mixture  of 
1  part  of  dried  borax,  1  part  of  fine  iron 
filings,  and  }  part  of  prussiate  of  potash. 
The  pieces  of  iron  and  steel  are  then 
tightly  bound  together,  either  with  iron 
wire  or  by  other  means,  when  all  that 
remains  to  be  done  to  make  a  perfect 
weld  is  to  beat  them  to  a  temperature  of 
from  360°  and  400°  heat  (Fahr.X  and 
subject  them  to  blows  from  a  steam- 
hammer  and  pass  them  between  rolls. 
This  process,  it  is  stated  in  the  weekly 
paper,  the  Irony  has  been  carried  out  in 
experiments  only. 

Werder  Bifle— A  breech-loading  rifle, 
with  which  the  army  of  Bavaria  is  armed. 
It  is  the  invention  of  Herr  Werder. 

This  rifle  is  described  as  a  block  arm 
(arme  a  hloc),  that  is,  with  a  movable 
breech  worked  transversely  in  a  metallic 
box,  contained  in  the  wood  between  the 
stock  and  the  butt. 

The  barrel  is  of  puddled  steel,  with  a 
calibre  of  0*43  inch ;  its  length  is  2*91 
feet,  and  that  of  the  rifled  part  2*72  feet. 
The  whole  length  of  the  rifle  is  4"26  feet ; 
with  sword-bayonet,  6*16  feet. 

Its  weight  is  9*31  lbs.;  with  sword- 
bayonet,  11*22  lbs. 

It  has  4  grooves,  with  a  depth  of 
0-012  inch;  the  twist  of  rifling  is  1  in 
30  inches.  The  cartridge  is  made  of 
metal,  and  arranged  for  central  fire.  Its 
weight  is  555  grains ;  that  of  the  powder- 
charge,  66  grains,  and  of  the  bullet,  338*9 
grains. 

The  cavalry  carbine  is  constmcted  on 
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Bavaria  is  on  the  point  of  adopting  the 
Mauser  rifle,  in  order  to  obtain  uniformity 
in  the  armament  of  the  whole  of  the 
German  army.  In  the  meantime  the 
Werder  rifle  has  been  converted  in  such 
a  manner  as  to  enable  it  to  fire  a  Mauser 
cartridge.  This  conversion  does  not  alter 
in  any  way  the  principle  on  which  it  is 
constructed,  the  charge  of  powder  alone 
being  changed  from  66  grains  to  77,  the 
same  as  that  of  the  Mauser  cartridge,  so  as 
to  increase  the  tension  of  the  trajectory 
and  the  range.  The  sight  is  graduated  to 
1312  yards.     (Vide  Appendix  F.) 

Wemdl  Sifle — ^A  breech-loading  rifle, 
the  arm  of  the  Austrian  army.  The 
following  is  a  description  of  this  arm. 
The  barrel  is  of  puddled  steel,  with 
a  calibre  of  0*43  inch;  its  length  is 
2*8  feet,  and  that  of  the  rifled  part 
2-2  feet.  The  whole  length  of  the  rifle 
is  4-16  feet. 

Its  weight  is  9*87  lbs. ;  with  sword- 
bayonet,  11*22  lbs. 

it  has  6  grooves,  with  a  depth  of 
0-0071  inch ;  twist  of  rifling,  1  in  28 
inches.  The  cartridge  is  arranged  for 
central  fire ;  it  is  made  of  tombac  (an 
alloy  of  93  parts  of  copper  and  7  of  zinc). 
Its  length  is  2*38  inches ;  weight,  494 
grains;  that  of  the  powder-charge,  62 
grains,  and  of  the  bullet,  321  grains. 

In  1874  a  committee  was  appointed  to 
carry  out  experiments  in  order  to  increase 
the  ballistic  powers  of  this  rifle.  It  was 
decided  to  adopt  a  new  cartridge,  which 
would  give  the  required  range  and  pene- 
tration. This  new  cartridge  holds  a 
powder-charge  weighing  76  grains,  and  a 
bullet  weighing  386  grains.  Notwith- 
standing the  increase  in  the  weight  of 
the  bullet,  the  initial  velocity  is  the  same 
as  in  the  former  cartridge.  A  new  cart- 
ridge has  been  also  adopted  for  the 
Wemdl  carbine ;  the  bullet  is  the  same 
as  that  of  the  infantry  rifle,  and  the  weight 
of  the  powder-charge  is  40  grains.  (  Vide 
Appendix  F.) 

Wet  Ditoh)  vide  Ditch. 

Wheel — A  circular  frame  of  wood,  iron, 
or  other  metal,  consisting  of  a  nave  or 
hob,  into  which  spokes  are  inserted, 
which  sustain  a  rim  or  felly ;  or  a  solid 
circular  piece  of  wood  or  metal,  the  whole 
turning  on  an  axle.  The  wheel  and 
axle  constitutes  one  of  the  mechanical 


powers.  The  following  explanation  of 
the  **  object,"  or  "  mechanical  advantage," 
of  a  wheel  is  given  in  the  •  Treatise  on 
Military  Carriages,*  by  Captain  Kemmis, 
R.A.  :— 

"  With  regard  to  the  object  of  a  wheel ; 
suppose  a  carriage  had  not  wheels,  and 
in  that  condition  was  dragged  over  the 
ground,  in  sliding  over  the  surface,  much 
friction  would  be  developed,  resisting  the 
motion.  Let  the  carriage  be  placed  upon 
wheels,  and  instead  of  the  development  of 
friction  between  the  ground  and  the 
carriage,  there  will  be  friction  of  the 
axle-trees  upon  the  pipe-boxes,  but  very 
different  to  what  it  was  before.  For  in 
the  first  case  it  was  between  surfaces  over 
one  of  which  there  can  be  little  or  no 
control,  namely,  the  ground,  while  in  the 
second  case  it  is  between  surfaces  which 
can  be  varied  and  made  such,  as  to  mate- 
rial, that  the  friction  may  be  a  minimum 
and  be  still  more  reduced  by  the  employ- 
ment of  grease.  Further,  the  friction 
acts  with  less  power  at  the  axle-tree,  in 
the  proportion  of  the  radius  of  the  axle- 
tree  to  that  of  the  wheel.  We  learn 
therefore  that  the  primary  object  of  a 
wheel  is  to  remove  the  sliding  friction, 
which  would  otherwise  take  place  be- 
tween the  carriage  and  the  ground,  to 
the  axle-tree  arms,  where  it  is  under  con- 
trol, and  where  it  presents  a  minimum 
resistance  to  motion." 

The  wheels  of  artillery  and  other  car-' 
riages  are  composed  of  three  independent 
parts,  viz.  the  nave,  spokes,  and  felloes, 
which,  when  put  together,  form  the 
wheel,  and,  when  so  placed,  are  kept 
together  by  an  iron  ring  or  tire.  The 
several  parts  of  the  wheel  are  formed 
either  by  hand  or  by  machinery.  The 
tire,  which,  as  explained,  forms  a  band 
round  the  circumference  of  the  wheel, 
is  made  of  wrought  iron  |  inch  thick, 
and  is  3  inches  in  breadth  in  field 
carriages;  the  pipe  or  nave  box  is  a 
truncated  cone,  divided  internally  into 
three  parts,  the  centre  of  greater  diameter 
than  the  others,  for  the  purpose  of  carry- 
ing grease.  Wheels  for  artillery  light  field 
carriages  are  all  of  one  diameter,  viz.  5 
feet;  and  the  wheels  of  ordinary  heavy 
gun-carriages  are  the  same,\i\iL\.\JD«.\v5xJc»^x 
wheels  axe  oii\y  \\  \&^\..  Y^x  <i"a.xTv«."?jfe^ 
intended  to  iao"'3rft  Tiiot^  ^^ywV^,  «wOcv  ^% 
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sling  wagons,  they  are  from  7  to  11  feet. 
All  gun-wheels  have  what  is  termed  a 
"  dish,"  which  is  the  required  angle  with 
the  nave  at  which  the  spokes  of  the  wheel 
are  fastened  or  driven  into  it.  By  inserting 
the  spokes  at  this  angle,  a  hoUowness  is 
formed  in  the  wheel,  the  spokes  not  being 
perpendicular  to  the  plane  on  which  the 
wheel  stands,  but  having  a  slope  outwards 
to  the  nave.  The  object  of  the  spokes  being 
thus  placed  is  to  strengthen  the  wheel 
against  lateral  (side)  pressure,  the  spokes 
at  this  particular  angle  forming  so  many 
props,  meeting  and  counteracting  the 
lateral  pressure,  and  as  the  wheel  revolves, 
each  spoke  in  its  turn  receives  the  weight 
of  the  carriage  perpendicularly.  The 
Madras  gun-metal  nave,  somewhat  modi- 
fied, has  been  introduced  into  the  service 
for  some  years  past,  and  the  reader  is 
referred  to  the  heading  Nave  for  a  de- 
scription of  it. 

Wheels,  as  shown  in  Lieutenant-Colonel 
Owen's  *  Modern  Artillery,*  are  divided 
into  four  classes — siege,  field,  general 
service,  and  mival  wheels;  and  though 
there  are  several  wheels  in  each  class, 
differing  in  weight  and  diameter,  all  in  a 
class  have  the  same  pipe-box,  and  will 
therefore  fit  on  the  same  axle-tree  arms. 

Wheel,  To — A  movement  commonly 
made  by  troops.  It  consists  in  moving, 
forward  or  backward,  round  some  given 
point,  called  the  pivot,  which  may  either 
be  a  standing  or  a  movable  pivot.  Books 
on  drill  explain  how  the  several  wheel- 
ings are  performed. 

Wheel  Transport,  vide  Transport  of 
Troops. 

Wlieelbarrow — A  very  useful  hand 
carriage  for  carrying  small  loads  of 
earth,  &c.  It  is  supported  on  two  legs, 
and  has  a  small  wheel  in  front;  it  is 
pushed  by  one  man. 

A  large  number  of  wheelbarrows  are 
attached  to  an  engineer  or  artillery  train. 

Wheelers — ^The  shaft  horses  of  a  gun- 
carriage.  The  term  is  also  applied  to  the 
mechanics  of  a  battery  engaged  in  setting 
up  the  wheels  of  the  gun-carriages. 

Wheel-look — The  mechanism  formerly 

attached  to  a  musket ;  it  was  the  first 

invention    for    discharging    small-arms 

irithont  the  aid  of  a  piece  of  match.     It 

way  be  said  to  be  the  origin  of  our  flint-    . 

J'^ck.     It  was  an   improvement  on  lVie\ 


matchlock  or  arquebus,  and  was  invented 
at  Niirnberg  in  1517. 

Whip — A  small  single  tackle  ;  a  whip 
upon  whip  consists  of  two  movable  blocks, 
one  of  which  is  applied  to  and  acts  upon 
the  running  end  of  the  fall  of  the  other. 

Whip,  To — In  artillery  exercise,  to 
whip  a  rope  is  to  tie  a  piece  of  twine 
round  the  end  to  prevent  the  strands  being 
laid  open. 

Whitworth  Onn — ^A  gun  invented  by 
Mr.  Whitworth.  His  original  gun  was 
made  of  wrought  iron,  having  his  well- 
known  hexagonal  rifling.  From  accounts 
given  of  this  gun,  it  appears  to  have 
combined  durability  with  length  of  range, 
accuracy,  and  penetration.  Lieutenant 
Slimpson,  U.S.N.,  in  his  work  on  *  Naval 
Gunnery,*  published  some  years  ago, 
describes  it  as  follows  : — 

"The  method  of  rifling  adopted  by 
Mr.  Whitworth  consists  in  making  the 
bore  of  the  gun  of  a  hexagonal  spiral 
form,  by  which  rotation  is  impressed 
upon  the  projectile  by  effective  rifling 
surfaces  instead  of  by  spiral  grooves  and 
the  non-effective  lands  of  a  cylindrical 
bore.  The  projectiles  being  of  the  same 
hexagonal  form  externally  as  the  bore  is 
internally,  and  no  forcing  process  re- 
quired, metals  of  all  degrees  of  hardness 
may  be  employed.  This  simple  mechani- 
cal principle  admits  of  application  to 
fire-arms  of  every  description,  provided 
they  are  of  sufficient  strength  to  resist 
the  strain  put  upon  them  by  the  rifling 
principle. 

"Mr.  Whitworth  first  applied  his 
system  to  rifle  muskets,  and  with  such 
success  as,  in  all  the  comparisons  made 
between  it  and  the  Enfield  rifle,  to  excel 
the  latter  in  accuracy  and  penetration. 

"The  great  strain  put  upon  a  gun 
rified  in  the  ordinary  manner,  at  the 
instant  of  discharge,  is  occasioned  by  the 
force  exerted  upon  the  projectile  to  over- 
come its  natural  vis  inertia,  together 
with  the  force  required  to  canse  the  soft 
metal,  of  which  the  projectile  is  formed, 
or  with  which  it  must  be  coated,  to  enter 
into  the  grooves  of  the  bore :  whereas  by 
the  system  of  riffing  by  surfaces,  and  not 


by  grooves,  the  projectile,  not  being 
forced  into  another  form,  is  more  easily 
set  in  motion.  . 

'''''4lb.\^\CVo«Qt\Xi  «&.tlrely  eschews  the 
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method  of  giving  a  gaining  twist  to  the 
spiral  of  the  bore,  as  obvionslj  dangerous, 
hj  causing  increasing  strains  upon  the 
gun  in  the  chase  and  at  the  muzzle,  just 
where  the  diminishing  thickness  of  metal 
.  in  the  gun  requires  relief;  and  to  which 
malformation  of  the  Lancaster  gun  may 
be  attributed  the  frequent  burstings  of 
that  gun  at  or  near  the  muzzle,  which 
occurred  in  numerous  experimental  trials, 
and  subsequently  happened  on  service  at 
the  attack  of  Sebastopol,  where,  on  one 
occasion,  the  whole  muzzle  of  a  gun  was 
blown  off  by  the  increasing  strains  thus 
put  on  it ;  having  got  rid  of  which  weak 
part,  the  gun  continued  to  be  used  with 
safety  and  effect  as  a  howitzer. 

'*  The  ball  presents  many  surfaces  and 
points  calculated  to  interfere  with  its 
accuracy  of  flight  through  the  air ;  it  is 
to  overcome  this  that  such  a  rapid  motion 
of  rotation  is  communicated  to  the  ball ; 
an  idea  of  the  rapidity  of  this  motion 
may  be  formed  by  noticing  the  measure 
of  twist  in  the  3-pr.,  the  piece  from  which 
the  most  wonderful  results  have  been 
obtained.  In  this  piece,  we  have  one 
turn  in  3  feet  4  inches,  and  as  the  piece 
itself  is  only  6  feet  in  length,  the  ball  is 
required  to  make  nearly  two  entire 
revolutions  before  leaving  the  bore ;  in 
spite  of  the  great  strain  that  is  thus 
brought  upon  the  gun,  it  is  said  to  be 
very  strong,  and  the  3-pr.  has  been  fired 
fifteen  hundred  times,  chiefly  at  high 
elevations,  without  the  gun  exhibiting 
any  injury  or  signs  of  wear. 

"The  Whitworth  field  gun  is  a  breech- 
loading  piece ;  the  arrangement  by 
which  the  breech  is.  closed  consists  of  a 
cap  screwed  on  externally;  this  cap 
works  in  an  iron  hoop,  jointed  to  a  pro- 
jection at  the  side  of  the  breech,  and 
which,  when  returned  to  its  proper  place, 
is  screwed  externally  to  the  breech  piece. 
The  shot  is  first  put  into  the  gun  through 
the  breech,  then  the  powder  in  a  tin  case 
filling  exactly  into  the  hexagonal  bore 
of  the  gun,  having  a  lubricating  wad 
attached  to  the  forepart  of  it,  which  at 
each  dischai*ge  sponges  out  the  gun,  the 
tin  case  remaining  in  the  chamber  ;  the 
door  is  then  closed,  when  the  cap-screw 
fits  on  to  its  place,  and  three  turns  of  the 
screw  handle  screw  it  on  to  the  piece.  The 
vent  lies  in  th«  ceDtre  of  the  breech  piece. 


"  The  Whitworth  guns  are  all  made  in 
masses  of  '  homogeneous  '  thin  iron,  and 
bored  out  of  the  solid.  The  large  guns  are 
strengthened  by  wrought-iron  hoops 
applied  by  hydraulic  pressure.  The  pro- 
jectiles are  simple,  uncoated,  hard  metr.I 
bolts  of  various  shapes,  according  to  tlie 
purpose  for  which  they  are  employed. 
They  are  all  made  by  self-acting  machi- 
nery, and  so  nicely  shaped  that  their 
bearing  surfaces  fit  with  the  utmost 
exactitude,  the  rifling  principle  being 
executed  by  the  machinery  in  the  work- 
shop, and  not  produced  by  the  explosion 
in  the  gun.  For  firing  through  soft 
substances  and  into  masonry,  tubular 
jiroji!ctiles  are  employed ;  for  piercing 
thick  plates  of  wrought-iron,  flat-fronted 
projectiles,  made  of  homogeneous  iron, 
are  used.  For  ordinary  practice,  and 
where  length  of  range  is  important,  the 
fore  part  of  the  projectile  is  made  to  taper 
slightly,  the  front  being  rounded  off,  and 
the  rear  part  is  made  nearly  to  corre- 
spond with  the  fore  with  regard  to  the 
degree  of  taper,  but  its  end  is  flattened, 
and  sometimes  slightly  hollowed  out.  In 
the  Whitworth  gun,  projectiles  of  any 
length,  and  charges  of  powder  of  any 
amount,  may  be  employed.  It  is  said 
that  the  Whitworth  3-pr.  fired  off  ten 
shots,  placed  one  on  another ;  and  that  a 
projectile  ten  diameters  in  length  was 
fired  from  a  howitzer  rifled  according  to 
the  Whitworth  system,  without  injury 
to  the  gun." 

Mr.  (now  Sir  J.)  Whitworth*s  system  of 
rifling  is  applied  to  both  his  breech-  and 
muzzle-loading  guns.  His  mode  of  treat- 
ing steel  by  compression  renders  his  guns 
strong  and  enduring,  and  the  method  of 
closing  the  bre€;ch  appears  to  be  all  that 
could  be  desired. 

Wicket — A  small  door  in  the  gate  of  a 
fortified  place,  affording  a  free  passage  to 
and  fro,  without  opening  the  great  gate. 

Will — A  testament  of  any  individual, 
giving  instructions  as  to  the  disposal  of 
his  or  her  property  or  effects. 

Soldiers  making  their  wills  while  in 
hospital  should,  when  practicable,  get  the 
medical  officer  to  witness  their  signature, 
and  he  is  to  affix  a  declaration  to  such 
will,  stating  whether  thft  ■^«t\.\fe%'^«t^N»" 
a  fit  state  o£  m\u^  aA.  V>ci%  Vvtsa  \.«i  ^s^'^c^Na 
the  same. 
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Wind  of  a  Shot — Wind  arising  from  a 
shot  passing  close  to  the  body,  causing  con- 
tusion, without  the  flesh  being  turned  or 
struck  ;  this  occurrence  has  led  to  many 
speculations  as  to  its  real  cause.  That 
such  contusions  do  take  place  is  un- 
doubted, but  whether  from  the  cause  ex- 
plained may  perhaps  be  disputed.  The 
true  explanation  of  the  cases  formerly 
attributed  to  the  wind  of  a  shot  appears 
to  rest,  according  to  recent  views,  in 
the  peculiar  direction  of  the  shot,  the 
degree  of  obliquity  with  which  the  missile 
impinges  on  the  elastic  skin,  together 
with  the  situation  of  the  structures 
injured  beneath  the  surface,  relatively 
to  the  weight  and  momentum  of  the  ball 
on  one  side,  and  hard  resisting  substances 
on  the  other.  See  Longmore's  article  on 
"  Gun-shot  Wounds  "  in  Holme's  *  System 
of  Surgery,'  vol.  ii.  pp.  18-20,  where  the 
subject  is  fully  discussed. 

Windage — In  artillery,  the  difference 
between  the  diameter  of  the  shot  and  that 
of  the  bore.  This  definition,  Lieutenant- 
Colonel  Owen  says,  has  been  objected  to, 
and  he  defines  it  as  being  strictly  the 
difference  between  the  area  of  a  section 
of  the  bore  at  right  angles  to  its  axis 
and  the  area  of  a  great  circle  of  the  shot. 
The  windage  allowed  for  smooth-bore 
ordnance  in  the  British  service  is  *1  inch 
in  light  guns ;  *125  to  '233  inch  in 
heavy  guns;  'OS  inch  in  heavy  M.L.R. 
guns;  '16  inch  in  13-inch  and  10-inch 
mortars.  Windage  in  a  muzzle-load- 
ing gun  is  necessary — (1)  that  the  pro- 
jectile may  enter  the  piece  easily,  and 
that  the  service  of  the  gun  may  never 
be  interrupted  by  jamming;  (2)  to 
allow  of  the  expansion  of  the  shot  when 
heated ;  ( 3)  to  admit  of  the  use  of  a 
time  fuze,  which  is  ignited  by  the  flash 
of  discharge. 

Windgall — In  veterinary  practice,  an 

abnormal  enlargement  from  overwork  of 

the  little  sacs  containing  fluids,  destined 

to  lubricate  the  complicated  tendons  of  the 

leg.     It   was   so    called   from   a   former 

erroneous  notion  that  it   contained   air. 

Remedy,    in    bad   cases,    bandage    with 

ointment ;    in   severe    cases,    fire.     This 

complaint   was   foi'merly   very    common 

from  bad  shoeing. 

WindlABa — An  axle  or  roUer  of  vjood, 

square  at  each  end,  through  w\i\cki  e\l\x« 


cross-holes  are  pierced  for  handspikes,  or 
staves  are  fixed  crossways  to  turn  it 
round  :  as  it  revolves,  it  draws  a  cord  or 
chain,  one  end  of  which  is  attached  to  a 
weight,  which  is  thus  raised  from  any 
depth. 

Windsor  Castle— Among  the  -  forti- 
fied places  of  England  in  days  gone  by, 
Windsor  Castle  held  a  conspicuous  place. 
Before  the  time  of  William  the  Conqueror, 
Old  Windsor,  about  two  miles  distant 
from  the  site  of  the  present  castle,  was 
not  a  fortress,  but  a  palace  for  the  Anglo- 
Saxon  monarchies.  The  present  castle  is 
stated  to  have  been  built  by  William  I., 
and  to  have  been  regularly  fortified  by 
him.  It  appears,  however,  that  the  history 
of  the  existing  castle  begins  in  the  reign 
of  Henry  UI.  Historians  have  deidt 
with  the  various  associations  of  the  spot. 
Her  Majesty  makes  it,  at  different  times, 
her  residence. 

Wing  Officer — ^An  otficer  of  the  Indian 
army  attached  to  a  wing  of  a  native 
infantry  regiment.  On  the  reorganisation 
of  the  above  army,  after  the  Indian 
mutiny  (1857-58),  native  regiments  w«pe 
divided  into  two  wings,  to  each  of  which 
a  wing  o£Scer  was  appointed,  either  a  fi^ 
oflicer  or  a  captain. 

Wings — The  two  flanks  or  extremes 
of  any  portion  of  an  army  or  any  body  of 
troops  on  the  right  and  the  left;  of  the 
centre. 

The  term  wing  is  sometimes  used  to 
denote  the  branch  of  a  crown-work,  &c 

Wire — A  metallic  substance  drawn  to 
an  even  thread.  It  is  produced  by 
passing  the  metal  through  draw-plates 
of  specific  sizes  until  it  attains  the  re- 
quisite thickness. 

Wire  Entangiement,  vide  Entangle- 
ment. 

Withes — ^Twisted  rods  lor  secnring  the 
web  of  a  gabion. 

Witnesses — Persons,  civil  or  military, 
who  are  summoned  before  a  court-martial 
by  the  judge  advocate-general  or  his 
deputy,  or  the  person  officiating  in  that 
capacity,  to  give  evidence  on  facts  with 
which  they  are  personally  acquainted 
from  having  been  present  and  having  wit- 
nessed the  circumstances  they  are  called 
upon  to  speak  to.  Witnesses  are  examined 
on  oath,  except  such  as  by  law  are  per- 
\  m\.\i^  \iQ  T&a^%  ^  vAkqul  affirmatioiL 
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The  following  is  extracted  trom  '  Ele- 
mentary  Lectures  on  Military  Law/  by 
Captain  TuUoch :  — "  A  witness  is  first 
examined  by  the  party  producing  him ; 
this  examination  is  termed  the  examina- 
tion  in  chief;  he  is  then  cross-examined 
by  the  adverse  party;  he  may  then  be 
re-examined  on  such  fresh  matter  as  may 
have  been  elicited  by  the  cross-examina- 
tion, and  finally  the  court  puts  such 
questions  as  they  may  deem  expedient. 

*'  In  the  examination  of  witnesses,  lead- 
ing questions,  viz.  questions  that  suggest 
their  own  answers,  are  inadmissible,  ex- 
cept in  the  case  of  questions  which  are 
purely  introductory. 

"The  general  rule  is  that  a  witness 
can  only  be  examined  as  to  facts  which 
he  personally  recollects,  and  which  be- 
come known  to  him  by  the  evidence  of 
his  senses,  but  he  may  give  evidence  as 
to  his  belief  of  the  identity  of  a  pers6n, 
or  as  to  handwriting  being  the  writing  of 
a  particular  individual,  although  he  will 
not  swear  positively  to  the  facts." 

In  the  above  work  will  be  found  a  de- 
tail of  the  position  of  witnesses,  and  what 
they  are  permitted  to  say  or  do  before  a 
court-martial. 

Wobbling — The  unsteady  motion  of 
an  elongated  projectile  through  the  air, 
caused  probably  by  uneven  resistance, 
due  to  a  certain  variable  motion  in  the 
axis  of  the  projectile. 

This  unsteadiness  may  be  caused  either 
by  insufficient  rotation  being  communi- 
cated in  the  bore  of  the  gun,  or  by  the 
subsequent  action  of  the  air,  the  pressure 
of  which  causes  an  instability  of  rotation, 
and  thus  an  irregularity  in  the  amount 
of  sur&ce  which  the  projectile  presents 
to  the  air. 

Wooden  BottomB,  vide  Sabot. 

Wooden  Horse,  Biding  the,  vide  Riding 
the  Wooden  Horse. 

Woods — Any  place  planted  with  trees. 
Woods,  in  warfare,  are  very  advantageous 
as  points  <fappui;  the  glades  can  be 
made  use  of  to  assemble  troops,  and 
thus  conceal  their  movements  from  the 
enemy,  and  the  skirts  form  a  continuous 
line  of  shelter,  where  a  few  skirmishers 
can  easily  keep  a  larger  body  of  troops  in 
check.     (^Vide  Reconnaissance.) 

Wo(dding  or  Packing  Hiteh — ^A  knot 
(br  tightening  a  rope.     It  is  used  to 


secure  a  load  on  a  carriage,  so  firmly,  that 
it  may  travel  without  loosening.  A  stick, 
called  the  woolder^  is  used  in  the  opera- 
tion of  tightening  the  knot. 

Wwdwkdl  —  A  town  situated  in  the 
county  of  Kent,  on  the  right  bank  ot'  the 
Thames.  It  is  the  seat  of  England's  great 
arsenal,  and  contains  within  it  the  only 
government  gun  factory  in  the  country ; 
it  is  also  the  head-quarters  of  the  royal 
regiment  of  artillery.  Woolwich  forms 
the  8th  military  district,  and  has  no  other 
command  than  the  garrison  itself,  in- 
cluding the  arsenal  and  all  the  other  esta- 
blishments connected  with  that  arm  of 
the  service.  The  Woolwich  Arsenal  was 
formed  about  the  year  1720,  and  has 
grown  up  into  a  first-class  establishment, 
having  within  it  a  gun  foundry,  as  shown 
above,  in  which  all  guns  used  for  the 
armament  of  land  and  naval  artillery  are 
manufactured,  a  carriage  department,  a 
laboratory  for  experiments,  a  small- ai*m 
factory,  a  factory  for  casting  shot  and 
shell ;  the  ordnance  select  committee 
carry  on  their  proceedings  there.  The 
gun  factory  is  capable  of  producing  guns 
in  weight  amounting  to  about  6000  tons 
per  annum,  of  various  calibres.  The 
number  of  workmen  (all  civilians)  for 
whom  employment  can  be  daily  found 
amounts  to  1600 ;  but  the  number  of  men 
actually  employed  depends  on  the  work  to 
be  done. 

The  time  required  for  the  manufacture 
of  wrought-iron  muzzle-loading  rifled 
guns  is  generally  one  week  for  each  inch 
of  calibre.  Thus  a  7-inch  gun  requires 
about  seven  weeks  to  manufacture  it  up 
to  proof.  The  12J-inch  38-ton  gun  and 
the  16-inch  81-ton  gun  are  exceptions  to 
this  rule,  and  require  longer  time  per  inch 
of  calibre.  A  single  gun,  however,  could 
not  be  made  in  the  time  named,  as  this 
rule  is  based  on  the  assumption  that  the 
guns  are  manufactured  in  numbers. 

The  difierent  departments  in  the  arse- 
nal are  each  presided  over  by  an  officer 
of  artillery,  assisted  by  officers  of  that 
branch  of  the  service,  under  the  surveyor- 
general  of  ordnance. 

Woolwich  is,  besides,  the   seat  of  the 
Royal  Military  Academy,  for  the  training 
of  officers  for  the  artillery  and  ft\jL%\wwK^^., 
and  the  Tprmc\T^a\  cfeXk.\.Tft  ^i  ^iSAWiJCv'aR.  ^jseA. 
practical  \n&tTuc\.\ou  ioT  ^TkXkKt^. 
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Woolwioll  Onn — A  gan  riOti  od  the ' 
French  erBtcm,  with  this  modilicatioD, 
that  the  giooTes  sre  shallower,  and  hare 
their  cornerB  rounded  off. 

The  present  7-,  9-,  10-,  11-,  12-  and  124-  ' 
inch  gnns,  made  of  wroughtiron  coils 
with  Bteel  tabes,  are  rifled  after  thia 
syatem,  with  three  or  more  grooves,  at- 
cording  to  the  calibre  of  the  piece ;  the 
practice  from  these  guns,  as  well  as  their 
endurance  and  penetration,  has  been  most 
satisfactory;  the  T-iuch  gun  especially 
heiDg  a  great  success  as  regards  its  I 
■hooting  qnalities.     (Ftdf  Appendix  B.) 

Woolwieb  Infant— The  name  given  to 
the  M.L.R.  35-tDD  and  3S-tan  guns,  which 
form  part  of  the  armament  of  the  service, 
more  especiallj  for  the  navy. 

Eiperiments  with  the  3D-ton  gun,  of 
12-incb  calibre,  as  tabulated  by  Captain 
Noble,  R.A.,  and  showing  the  capabilities 
of  this  gnn  with  the  service  charge  of 
powder  (100  lbs.  of  pebble  powder)  and  a 
700-lb.  shot,  are  herewith  given. 

With  the  ordinary  backing  of  hard 
wood,  added  to  the  thickness  of  the  iron 
target,  at  200  yards  range,  the  pro- 
jectile can  be  sent  through  IS  inches  of 
iron ;  at  500  yards,  through  11  inches  (Che 
thickness  of  the  Dmaalation  turret);  at 
1700  yards,  through  12  inches  ;  at  2600 
yards,  through  11  Inches  ;  at  4000  yards, 
through  9  inches,  and  at  4500  yards, 
'  through  8  inches.  Thus,  at  a  range  of 
over  3  miles,  a  shell  I  ton  in  weight  can 
be  made  to  pierce  the  sides  of  some  of 
the  heaviest  ironclads  in  the  navy.  The 
dimensions  of  this  gun  are  as  follows; — 
Length  15  feet  11}  inches 

Tone  cwi.  nn. 
Average  weight  of  gnn  34     15     0 

Preponderance       ..  ..        0       11 

Inches. 
Length  of  bora      ..         ..  leS'B 

Length  of  rifting  ..         ..  135 

Calibre 12 

Rifling  (Woolwich),  No.  of 

grooves 9 

Twist  increasing  from  0  at  breech  to   1 

torn  in  30  calibres  at  muzile. 

The  gone  of  this  calibre  hitherto  made 
ate  specially  for  sea  service,  and  are 
intended  far  turrets.  The  rent  enters 
th»  boie  at  13  inohei  from  the  bottom  of 
the  cbantbii,  foming   an  alig\e  ot  4^'' 
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«ith  the  vertical  plane  passing  through 
the  axis  of  the  piece. 

csiibTeisl2Jinchesi  ctiarge,abaQt  1301bs. 
•it  either  pebble  powder  or  a  powder  made 
j^pecially  for  a  gun  of  this  size;  weight 
of  shot,  800  lbs. ;  initial  velocity,  abont 
1400  feet  per  second.  An  81-ton  gunhu 
nlso  lately  been  manufactured  and  sub- 
jected to  proof;    its  dimensions  are  as 

Length         27  feet. 

Length  of  bore        ..         ..     24  '„ 


The  early  teats  with  this  gun  were 
with  chaises  increasing  from  170  Iba.  to 
i>ver  300  lbs.  The  weight  of  the  shot  niei 
rinring  these  trials  varied  from  1254  Iba. 
to  1466  lbs.  The  gnn  is  now  being  bond 
ihronghont  to  16  inches. 

The  energy  of  the  gnn  was  ascertained 
to  be  fully  24,000  foot-tons,  nikd  the 
velocity  of  the  shot  was  over  1500  feet 
per  second.  It  ia  capable  of  penetrating 
A  24-mch  iron  plate. 

Woordie-K^or — The  native  adjatant 

Work— The  work  performed  by  my 
force  ia  meaanred  by  the  prodact  of  the 
force  into  the  apace  through  which  it  it 
QierbE^d.  In  England,  the  vnit  of  tr«rt  ia 
called  the  foot-pound,  and  is  that  which 
is  performed  in  raising  a  ponndweigbl, 
in  opposition  to  gravity,  to  a  height  af 
I  foot.  The  work  required  to  raise  5  ll«. 
to  a  height  of  10  feet,  therefore,  te  SO 
foot-poumb.     (  Vide  Energy.) 

Work  Dona— In  gunnery,  as  eiplalned 
by  Captain  (now  General)  Boier,  denotai 
a  certain  pressure  eierted  throngh  ■ 
certain  distance.  It  is  meaanrtd  by  th« 
product  of  the  pressure,  and  the  diatanea 
throngh  which  this  pressure  acta;  the 
element  time  doea  not   necessarily  eotar 

WorkiiLK  FaiiiM — Jlen  told  off  from 
each  regiment,  when  necesaary,  to  cany 

be  ordered  by  the  general  for  the  nSetj 
of  the  camp,  euch  as  throwing  up  workn, 
clearing  the  camp,  levelling  ti«e*,  he^ 
indeed,  all  work  whsra  Um  bm  Mt  th* 
\i^«A,«  »&^ '\Aiiusk  ia  aa  r—nillal  tm  tint 
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of  the  rifle  and  bayonet.  Such  duties  do  not 
entitle  officers  or  men  to  working  pay  or 
any  other  remuneration.  The  Queen's 
Regulations,  however,  state  that  when 
men  are  employed  as  artificers  or  la- 
bourers on  permanent  military  works, 
public  roads,  &c.,  they  may  be  granted  a 
working  pay  in  addition  to  their  ordinary 
military  pay. 

Works — In  fortification,  all  work  done 
to  fortify  a  position,  or  for  the  attack  or 
defence  of  a  fortified  place. 

Works  are  either  permanent  or  feid ; 
the  letter  are  enclosed  or  open,  according 
as  their  parapet  does  or  does  not  entirely 
surround  the  site  occupied.  Redoubts 
and  forts  are  called  enclosed,  redans  and 
lunettes  open  works. 

Worship  —  The  act  of  paying  divine 
honour  to  the  Supreme  Being.  The  Ar- 
ticles of  War  enjoin  on  all  ofl'icers  and 
soldiers  the  necessity  of  attending  at 
divine  service,  according  to  the  persuasion 
of  each.  Without  just  impediment,  no 
officer  or  soldier  can  absent  himself  from 
the  place  appointed  for  the  assembling  of 
the  corps  to  which  he  belongs,  or,  when 
there,  behaving  himself  in  an  indecent  or 
irrererent  manner,  without  rendering 
himself  liable  to  be  tried  by  a  court- 
piartial.  The  Queen's  Regulations  direct 
that  an  officer  is  to  march  the  Roman 
Catholic  and  Presbyterian  soldiers  to 
church  when  their  number  shall  exceed 
20 ;  under  that  number,  the  men  will  be 
in  charge  of  a  sergeant.  The  officer  or 
sergeant  is  to  remain  with  his  men  during 
the  performance  of  the  service. 

Worsted — Defeated ;  overthrown ;  put 
to  the  rout. 

Woond,  A — The  breaking  of  the  con- 
tinuity of  the  parts  of  the  body.  Wounds 
are  caused  either  from  gun-shot,  bullets, 
or  from  arme  blanche;  some  are  of  a  simple 
nature,  and  are  termed  slight  wounds. 
Those  of  a  complicated  nature  are  termed 
bad  wounds,  and  men  so  wounded  are 
said  to  be  badly  wounded.  Some  wounds 
may  become  mortal ;  hence  the  term 
mortally  wounded,  that  is,  where  death  is 
inevitable.  A  record  of  a  soldier's  wounds 
is  to  be  inserted  in  his  discharge  certifi- 
cate, and  an  entry  6f  them  made  in  his 
pocket-ledger. 

Wounded — Such  officers  and  soldiers  of 
an  army  as  have  been  maimed  or  hurt  in 


;  action.     For  the  care   of  the  sick   and 

wounded,  vide  Ambulance ;  also,  Sick  and 

Wounded. 

Wrenoh — ^An  instrument  for  screwing 

,  or  unscrewing  iron  work.     The  general 

service  knock-up  wrench  consists  of  two 

.  claws  and  a  bar,  the  upper   one  formed 

I  in  one  piece  with,  the  bar  and  the  lower 

I  one  sliding ;   the  latter  is   fixed  at  any 

<  required    distance    from   the    upper  by 

means  of  an  iron  wedge. 

Wrought  Iron — A  metal  obtained  from 
cast  iron  by  burning  out  the  impurities 
in  the  process  of  "  puddling  "  ;  by  rolling 
[  or  drawing  it  out  under  a  hammer,  it  is 
given  a  fibrous  structure,  the  fibre  run- 
ning along  the  bar  just   as  the   fibre  of 
I  wood  runs  along  the  stem  and  branches 
j  of  a  tree.     Wrought  iron  is  valuable  as  a 
gun  material,  on  account  of  its  compara- 
I  tively  high  tenacity,   combined  with  its 
'  malleability  and  ductibility.     Should  the 
elastic  limit  be  exceeded    and  the   iron 
become   permanently  extended,  the   two 
latter  properties  come  into  play,  and  give 
a   large  margin  of  extension  before  the 
limit  of  tenacity  is  reached  and  the  metal 
breaks,  for  this  reason,  it  is  preferred  to 
steel  for  the  outer  coils  of  guns. 

Wnrst  or  Car  Battery^A  kind  of 
!  carriage  used  by  the  French,  in  1791,  with 
the  view  of  improving  the  mobility  of  field 
batteries.  As  described  by  Captain  Hime, 
R.A.,  F.R.S.,  in  his  lecture  before  the  Royal 
Artillery  Institution  at  Woolwich,  the 
"  wurst "  was  a  two-wheeled  ammunition 
carriage  resembling  in  a  general  way  an 
Irish  jaunting-car ;  the  gunners  sitting 
in  two  rows  facing  outwards,  with  the 
ammunition  between  them.  Besides  the 
danger  incurred  in  bringing  these  cars 
under  fire,  they  had  another  objection, 
that  of  constantly  upsetting  on  the 
slightest  inequality  of  ground  or  obstacle 
coming  in  the  way. 

Car  carriages  were  adopted  in  the 
English  artillery  in  1803,  but  after  a  few 
years  were  discarded.  Their  use  led  to 
the  introduction  of  a  better  sort  of  am- 
munition carriage,  the  want  of  suck  being 
felt  by  the  officers  of  the  artillery. 

The  ammunition  carriage  thus  intro- 
duced was  on  four  wheels,  and  similar  to 
our  present  ammunition  wagon. 
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Yard — A  measure  of  3  feet.  The 
English  standard  yard  of  1760,  lodged  in 
the  custody  of  the  Clerk  of  the  House  of 
Commors,  is  made  the  standard  or  unit 
for  all  measures  of  extension  whatsoever, 
and  ^  of  such  yard  =  1  inch. 

Yam — Wool,  cotton,  flax,  &c.  spun 
into  thread.  It  is  used  sometimes  in 
binding  fascines.  Its  quality  i6  expressed 
in  English  by  numbers  denoting  the  num- 
ber of  hanks  in  a  poundweight  (avoir- 
dupois); reckoning  the  length  of  the 
hank  of  cotton  yarn  at  840  yards,  or  7 
lengths  of  120  yards  each. 

Year,  Sidereal  —  The  time  occupied 
by  the  earth  in  moving  in  its  orbit,  or  ap- 
parently the  sun  in  the  ecliptic,  from  a 
determinate  point  in  relation  to  any  fixed 
star  to  the  same  point  again ;  it  consists 
of  365  days,  6  hours,  9  minutes,  12 
seconds. 

Year,  Solar  or  Tropical  —  The  time 
taken  by  the  earth  in  moving  in  its  orbit, 
or  apparently  the  sun  in  the  ecliptic, 
from  one  equinox  or  tropic  to  the  same 
again;  it  consists  of  365  days,  5  hours, 
48  minutes,  49  seconds. 

Yeomen  of  the  Guard  —  Popularly 
known  as  the  Beef-eaters;  a  term  de- 
rived from  the  French  heauffetier,  "  an 
officer  appointed  to  watch  the  buffet,  or 
sideboard,  partially  derived  from  the 
circumstance  that  some  of  them  origi- 
nally were  ranged  at  table  on  solemn 
festivals."  They  form  a  body  of  old  sol- 
diers, 100  strong,  employed  about  the 
person  of  the  sovereign  on  great  or  state 
occasions,  in  conjunction  with  the  gentle- 
men-at-arms. 

The  yeomen  of  the  guard  were  consti- 
tuted a  corps  in  1485  by  Henry  VII. ;  they 
wear  the  clothing  of  the  period  of  Henry 
VIII.  The  officers  of  the  corps  are  a 
captain  (ordinarily  a  peer),  a  lieutenant, 
an  ensigUf  and  four  axons.  TKeie  is  also 
a  **  clerk  of  the  cheque  and  ad^xxtaiit" 
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Yeomanry — The  collective  body  of 
yeomen  or  freeholders  possessing  land  of 
their  own.  The  yeomanry  owes  its  origin 
to  the  time  when,  during  the  revolutionary 
wars  of  France,  England  was  threatened 
with  an  invasion  from  that  country. 
It  comprised,  then,  infantry  as  well  as 
cavalry,  but  after  the  peace  of  1814  the 
infantry  portion  and  many  of  the  cavalry 
corps  were  disbanded.  What  is  now  known 
as  the  yeomanry  cavalry  of  Great  Britain 
is  chosen  from  among  the  gentlemen  and 
yeomen  of  each  county.  They  are  vo- 
lunteers, but  are  liable  to  be  call«i  ont 
in  aid  of  the  civil  power.  They  receive 
an  allowance  of  £2  per  man  per  annum 
from  the  government  for  clothing ;  they 
are  provided  with  arms,  but  each  man 
has  to  feed  his  own  horse,  except  during 
the  annual  training  time,  when  he  re- 
ceives 2s.  a  day  for  forage  and  a  subsist- 
ence allowance  of  7s.  a  day.  In  case  of 
invasion,  or  a  threatening  of  invasion, 
they  would  have  to  assemble  for  actual 
service,  and  be  liable  to  be  sent  to  any 
part  of  Great  Britain,  and,  while  so 
embodied,  would  then  be  subject  to  the 
Articles  of  War. 

The  constitution  of  the  yeomanry  is 
regulated  by  44  George  III.  cap.  54  (Vo- 
lunteers Act  of  1804)  and  the  Yeomanry 
Regulations  of  1864. 

The  yeomanry  is  organised  into  local 
troops  ;  no  troop  to  consist  of  less 
than  40  or  more  than  100  men  ;  regi- 
ments to  consist  of  4  to  8  troops.  T^e 
regular  army  provides  an  adjutant  for 
each  regiment  and  a  drill  sergeant  for 
each  troop.  The  troopers  are  not  enrolled 
for  a  certain  number  of  years,  bat  are 
able  to  quit  at  any  time  on  14  days' 
notice.  In  many  regiments,  however, 
they  bind  themselves  to  serve  3  years, 
under  a  penalty  of  £5.  Each  yeoman  is 
required  to  attend,  yearly,  9  drills,  and 
recruits  12  drills  ;  they  then  receive  each 
day  2s.  per  man,  and  Is.  4d.  per  horse. 

They  assemble  on  permanent  pay  and 
duty  6  days  in  the  year,  and  receive  7s. 
a  day  to  cover  every  expense.  When  so 
assembled,  they  are  subject  to  the  Ma- 
tiny  Act. 

The  yeomanry  form  42  corps  of  233 
troops ;  total  number  aboat  15,000.  (^Vkh 
Appendix  F.) 

\Ss^>1q^  M\dft  %>axt«nder.  To. 
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TokM  —  Congist  of  two  wooden  ban, 
an  upper  and  lower  bar  connected  by 
two  iron  rods,  at  a  distance  equal  to  the 
depth  of  the  largest-sized  bullock's  neck, 
and  about  a  fourth  of  the  length  from 
each  extremity  of  the  bar.  Near  the 
extremities  of  the  wooden  bars  are  two 
movable  iron  rods,  fastened  by  rings, 
which  can  be  disengaged  when  the  bullock 
is  being  put  to  or  yoked  in.  On  the 
upper  bar,  a  clip  band  and  swivel  are 
fastened  for  the  purpose  of  attaching  the 
yoke  to  the  pole.  Yokes  are  required  for 
bullock  draught,  and  are  used  either  for 
pole  or  trace.  The  clip  band  is  attached 
when  used  as  a  pole  yoke. 

In  India,  buUock  draught  is  extensively 
used  in  all  departments  of  the  army. 

York's  School,  Duke  of,  vide  Schools, 
Military. 


Zenith  —  That  point  in  the  heavens 
directly  over  our  heads.  The  zenith  to 
us  is  the  nadir  to  our  antipodes.  Circles 
drawn  through  the  zenith  and  nadir  of 
any  place,  cutting  the  horizon  at  right 
angles,  are  called  azimuth  or  vertical 
circles. 

Zero — ^The  point  on  a  scale  marked  0 
or  nothing.  In  the  graduation  of  a  ther- 
mometer,  such  as  Reaumur's  and  the 
Centigrade,  the  zero  point  commences  at 
the  freezing-point  of  water.  In  Fahren- 
heit's scale,  the  zero  is  placed  at  82^  below 
the  point  at  which  water  congeals,  being 
about  the  temperature  of  salt  and  snow. 
(  Vide  Thermometer.) 

Zigsags  —  In  fortification,  trenches 
pushed  on  during  a  siege  towards  the 
place  besieged.  The  trenches  are  con- 
structed in  a  zigzag  direction,  so  that, 
when  prolonged,  they  shall  fall  clearly 
without  all  the  defensive  works,  that  they 
may  not  be  enfiladed.  (  Vide  Approaches.) 

SxiC — ^This  metal,  in  commerce  fre- 
quently called  '^  spelter,"  was  first  men- 
tioned by  Paracelsus,  in  the  fifteenth  cen- 


tury, under  the  name  of  zinetum.  It 
does  not  occur  in  the  native  state,  but  is 
obtained  from  its  ores,  which  are  chiefly 
the  sulphuret  and  carbonate  of  zinc.  It 
has  long  been  imported  into  India  from 
China.  The  name  trUenaguey  by  which 
Chinese  zinc  was  known  in  commerce,  is 
evidently  derived  from  the  Tamil  word 
tutanagum,  and  it  was  at  one  time  called 
Indian  tin.  The  ores  of  zinc  were, 
no  doubt,  employed  by  the  ancients  in 
making  brass.  Zinc  (Zn  =  32)  is  found 
in  the  state  of  an  oxide,  but  principally 
as  a  sulphuret  (blende)  and  an  impure 
carbonate  (cadamine).  From  both  ores 
it  is  converted  into  an  oxide  by  the  pro- 
cess of  roasting,  and  then  reduced  to  the 
metallic  form  by  the  aid  of  carbonaceous 
matter,  when  it  may  either  be  fused  or 
sublimed.  Until  purified  by  a  second 
distillation,  it  contains  as  impurities 
small  portions  of  other  metals,  as  iron, 
copper,  arsenic,  &c.  In  the  corrugation 
of  iron,  zinc  is  the  metal  used.  It  was 
also  used,  not  very  long  since,  as  an  alloy 
in  the  manufacture  of  shot  studs  for  the 
smaller  natures  of  projectiles. 

Zino  Plates — Plates  of  metal  used  with 
Professor  Grove's  voltaic  battery,  in 
mining.  They  are  made  of  the  purest 
rolled  sheet  zinc,  and  then  coated  with 
quicksilver,  which  preserves  the  surface, 
in  a  great  measure,  from  being  destroyed 
by  the  action  of  the  sulphuric  acid  in 
which  the  plate  is  steeped. 

Zone — In  geography  and  natural  his- 
tory, a  band  or  strip  running  round  any 
object. 

As  applied  to  fortification,  the  zone  of 
defence  signifies  a  belt  of  ground  in  front 
of  the  general  contour  of  the  works 
within  effective  range  of  the  artillery  on 
the  ramparts.  Should  the  zone  of  de- 
fence be  wooded  and  inhabited,  one  of  the 
first  duties  of  the  defenders  would  be 
to  clear  it  of  all  trees,  houses,  &c.,  in 
one  word,  of  everything  that  may  impede 
the  fire  of  the  guns  or  be  made  use  of  by 
the  enemy  as  places  of  concealment. 

Zone  of  fire,  a  term  synonymous  with 
range  or  trajectory  (g.  r.);  the  dangerous 
zone  is  that  space  of  ground  which  is 
rendered  so  to  troops  in  the  field  by  the 
projectiles  having  their  full  effect  ui^ou. 
them.     It  differs  va.  «.TMi)\-«crcDkS^  vsA  ^«*- 
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the  angle  of  elevation.  The  French  call 
zone  morte  the  space  of  ground  where 
the  projectile  has  lost  its  strength,  and  is 
spent. 

Zone  of  operations, — ^The  territory  that 
contains  the  lines  of  operation,  or  lines  on 
which  an  army  advances,  between  the 
base  and  the  objective. 

Zone  Energy — ^This  is  a  mode  of  ex- 
pression in  artillery  whereby  the  rela- 
tive power  of  different  guns  as  armour 
piercers  is  estimated,  viz.  by  the  number 
of  foot-tons  per  inch  of  the  shot's  cir- 
cumference. At  the  muzzle  of  each 
gun,  this  power  is  a  maximum^  but 
owing  to  the  resistance  of  the  air  it 


gradually  diminishes   during  the  shot's 
flight. 

Zouaves — ^A  body  of  troops  originallf 
raised  in  Algeria,  and  composed  of  Frend^ 
men  and  Algerians  of  the  tribe  of  Kabylei 
in  certain  proportions,  and  officered  froB . 
both  races.  This  commingling  of  the  tvi 
races  was  found  not  to  answer,  and  git* 
dually  the  native  element  was  eliminate^ 
and  the  force  of  zouaves  was  eventually 
nothing  more  than  Frenchmen  in  a  Moo^ 
ish  dress.  They  are  recruited  from  thi 
veterans  of  the  ordinary  infantry  regi* 
ments,  who  are  distinguished  for  thdir 
fine  physique^  tried  courage,  and  harfi* 
hood.    (  Vide  French  Army.) 
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Abaowon  A  state  of  being  absent. 
JIT  absence  from  dutf  without  permis- 
ion  for  a  period  not  exceeding  twenty- 
mr  hours  is  punishable ;  if  the  absence 
MS  not  exceed  five  days,  the  soldier  sub- 
sets  himself  on  his  return  to  duty  to 
Bprivation  of  pay,  or  to  be  tried  by  court- 
lartial.  After  that  time,  absence  is 
reated  as  desertion  and  punished  as  such. 

When  an  officer  or  soldier  absents  him- 
ii£,  or,  in  other  words,  does  not  rejoin 
is  regiment  at  the  expiration  of  his 
HiTe,  he  is  reported  absent  wUhoat  leave. 
f  sickness  or  some  other  legitimate  cause 
as  prevented  him  from  rejoining,  he 
lost  apply  for  an  extension  of  leave, 
irongh  the  channel  of  communication 
tid  down  in  the  regulations. 

j^l^antae — ^A  soldier  absent  from  any 
■rade,  roll-call,  or  duty,  at  which  he 
aght  to  be  present. 

j^Ilnwanoe — Money  granted  in  add!- 
on  to  the  regular  pay  of  an  officer  or 
tidier  for  some  particular  purpose,  or 
»  a  regiment  to  meet  certain  expenses. 

For  instance,  what  is  termed  cokneVs 
tlawcmoe  is  granted  to  general  officers  in 
te  British  army  when  selected  by  the 
>mmander-in-chief  to  fill  the  post  of 
colonel  of  a  regiment";  this  takes 
laoe  when  vacancies  by  death  occur, 
k  the  Indian  staff  corps,  the  coloners 
Uowance  is  granted  to  each  officer 
Fter  a  stated  period,  viz.  38  years' 
trvice,  provided  he  has  served  12  years 
I  the  rank  of  lieutenant-colonel.  (  Vide 
^-reckonings.) 

Lodging  allowance  is  granted  to  officers, 
on-commissioned  officers,  and  men,  when 
ecommodation  cannot  be  provided  for 
btm  in  barracks ;  it  includes  fuel  and 


ligkt  allowance.  The  two  latter  allow- 
ances  are  granted  to  officers.  Irrespective 
of  lodging  allowance. 

Agreeably  to  a  late  warrant,  the  allow* 
ance  granted  to  non-comniissiuncU  otHoftm 
has  been  fixed  as  follows  : — 


Class  L 
II. 
III. 


Is.  Ovi.  a  dftv, 
la.  Oil. 
Os.  Oil. 


II 


II 


A  non-commissioned  offii'or  on  th«t  nuu'« 
ried  roll  continues  to  roooivA  lod^tuif, 
fuel,  and  light  allowunco  lor  i\w  \mw\\{ 
of  his  wife  and  family  wh«m  ho  innv  W 
in  hospital  or  temporarily  MopnrnttHl  iViMu 
them,  on  service,  provided  iu»  timvri«^l 
soldiers'  quarters  bucomo  uVAlltU>li>  t\>v 
their  use. 

fforse  allowance  is  gnintod  to  oOUm^-h 
when  forage  has  not  \nm\  InmupiI  h\  \\\\t 
commissariat. 

Contingent  allowanoa  U  ^rnntiMl  \\\\ 
any  particular  expend itui'o  |i|inuittMd  l«\ 
the  regulations. 

Servants*  alhwamw  in  ^ivtMt  to  iiuitt^lu 
officers  who  are  not  nlliiwtxl  tt\\\\\w\ 
servants. 

Field  allowance  in  |mMt<il  to  oMlimid  \\\ 
enable  them  to  providti  thMiiiPKilvtM  \\\\\\ 
baggage  animals  ami  nuulimiMiit  \\\  (|u- 
field. 

The  term  allovoamw  U  hImu  n|i|i)|(M|  h* 
the  amount  of  ratlohN,  loi'hUM,  ^ti.  attn^d 
out  periodically  to  nny  ohm  iiihu  oi*  to  h 
body  of  men.    (  VUlti  (^uhmii'i*  All»«wwu\  o  ) 

Army  Liit^A  monthly  iiuiill(«utiou 
issued  by  the  Wnr  ()(ll<*ii.  It  roiilmu^ 
the  names  of  all  iiotiititltii«loiiwl  oltlr'Mi^  \\\ 
the  army,  IndudhiK  tlit<  ImllHU  \\\\\\\^ 
marineS)  thn  civil  d(iimt'tiiuMU«i  S\\^ 
militia,  and  tha  yolunt«t«u'ii,  ouuiuvut^ttl 
alphabetically  and  by  rtiKlUKMit*  \  U  ulvit4 
also  a  list  of  nil  oflludrs  rwtlvvd  uu  IVU  wvvsl 
haJf-pay. 
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Another  similar  work,  but  not  of  an 
official  character,  is  Hart's  *  Army  List,* 
published  quarterly,  giving,  in  a  con- 
densed form,  the  same  information,  with 
the  addition  of  the  services  of  every 
officer. 


B. 


Besieging  Army — An  army  detached 
or  sent  for  the  direct  and  immediate 
purpose  of  laying  siege  to  a  town  or 
fortified  place,  in  order  to  capture  it  by 
the  regular  process  of  siege  works. 
(7ta^  Siege.) 

Blockading  Army — ^An  army,  either 
independent  or  auxiliary  to  a  besieging 
army,  which  is  employed  to  invest  a  town 
or  fortified  place,  in  order  to  intercept  all 
communication  from  without  and  to  re- 
duce it  by  famine. 

Breech  Action — The  mechanism  of 
breech-loading  rifles,  by  means  of  which 
the  rifle  is  lo£uied  and  fired. 

The  adoption  of  breech-loading  rifles 
gave  birth  to  different  systems  of  breech 
action,  differing  from  each  other,  or  simply 
improvements  on  the  former  systems, 
and  which  now  divide  these  arms  into 
two  kinds,  viz.  bolt  arms  (armes  a  verrou) 
and  block  arms  {armes  a  bloc).  In  the 
bolt  arms,  the  movable  breech  works  on 
the  axis  of  the  barrel,  and  shuts  by  means 
of  a  lever,  pushed  and  lowered.  Among 
the  best  known  rifles,  the  breech  of  which 
is  constinicted  on  the  bolt  system,  are 
the  Beaumont,  the  Vetterli,  the  Gras, 
and  the  Mauser.  The  latter  is  the  last 
modification  of  the  bolt  system.  It  is 
"  a  self-cocking  arm,  with  four  mo- 
tions, open,  load,  close,  and  fire.  The 
opening  is  efl'ected  by  raising  the  handle 
of  the  breech-bolt  to  a  vertical  position 
and  then  drawing  it  back.  This  com- 
presses the  spiral  main-spring  and 
cocks  the  arm.  The  breech-bolt  is 
divided  into  two  parts,  to  the  hinder  of 
which  the  firing-pin  is  attached,  while 
the  fore  part  contains  the  spiral  main- 
spring. These  parts  are  joined  by  two 
interlocking  cam  surfaces,  which  move 
on  each  other  when  the  bolt  is  turned 
round,  and  separate  the  parts  WW  XXift 


firing-pin  end  is  caught  by  the  sear.  When 
the  bolt  is  turned  back  to  its  place,  the 
firing-pin  is  free  to  move  forward,  with- 
out any  resistance  from  the  cam  surfaces, 
whose  curves  are  now  opposite  to  each 
other,  and  can  enter  without  friction. 
A  movable  front  piece,  called  the  recoil- 
back,  moves  with  the  bolt,  but  does  not 
turn  with  it,  and  thus  serves  as  a  safe- 
guard against  accidental  discharge,  u 
the  pin  can  only  pass  through  it  when 
the  gun  is  cocked  and  the  bolt  fuUj 
home." 

In  the  block  arms,  the  movable  breech 
is  worked  transversely  in  a  metallic  box, 
contained  in  the  wood,  between  the  stock 
and  the  butt.  The  Peabody  is  the  original 
block  arm,  but  many  modifications  hare 
been  made  in  that  system,  which  have 
given  birth  to  the  fcUling  blacky  such  as 
in  the  Martini-Henry  {q.  v.) ;  the  segment 
block,  adopted  for  the  Remington,  the 
sliding  block  of  the  Westley-Richards,  and 
the  hinged  block  of  the  Springfield  and  of 
the  Werndl  (g.  tJ.).     (  Firfe  Appendix  F.) 

Brittleness — In  metallurgy,  the  ten- 
dency of  certain  metals  to  break  more  or 
less  readily,  under  compression,  either 
gradually  or  suddenly.  Cast  iron  is 
brittle ;  hence  its  unsuitableness  for  the 
heavy  guns  of  the  present  day. 

Broughs — Gang-boards  for  embarking 
horses ;  they  have  planked  sides  3  feet 
high. 

Bugle — A  wind  instrument  without 
keys.  It  is  made  of  copper,  and  used  in 
all  dismounted  regiments  to  sound  the 
calls,  whether  at  drill  or  in  cantonments. 
This  instrument,  known  by  the  name  of 
bugU'hom,  is  of  Saxon  origin. 

Bungalow  —  An  Indian  name  for  a 
house,  the  roof  of  which  is  covered  with 
thatch.  The  houses  so  built  form,  for 
the  most  part,  the  quarters  of  officer?  in 
a  cantonment.  They  are  of  different 
sizes,  and  vary  in  rent  to  accommodate 
the  means  of  the  smallest  paid  officer. 

Button  —  In  artillery,  the  projecting 
knob  behind  the  breech  of  a  gun ;  it  has 
generally  a  cylindrical  hole  through  it, 
called  the  "  breeching  loop.** 
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OadailM  (French) — ^The  ntunber  of  steps 
soldiers  march  in  a  minute,  and  regulated 
by  precision,     (  Vide  Step.) 

(humelnre  (French)  -^  Chamfering, 
channelling,  fluting. 

Cant  -—  Phrases  made  use  of  by  a 
eertain  class  of  people,  in  other  words 
slang.  James,  in  his  *  Military  Dic- 
tionary,' mentions  that  cant,  or  slang,  was 
rery  common  formerly  amongst  the  sol- 
diery, and'  it  prevailed  differently  in 
different  corps  amongst  the  men. 

OontraliBatioxL — In  military  affairs,  a 
system  of  organisation  or  of  administration 
by  means  of  which  all  matters  appertain- 
ing to  the  army  are  directed  by  one  centre. 
The  legitimate  application  of  the  term  is 
to  a  state  of  change  from  local  to  central 
management,  nd  therefore  the  opposite  of 
localisation.  This  system,  when  adopted 
in  the  administration  of  an  army,  is  very 
dangerous,  as  it  takes  away  the  indepen- 
dence of  action  of  the  different  officers 
under  the  commander-in-chief,  and  leads 
to  favouritism ;  and,  should  the  main- 
spring of  the  machine  break  down,  all  the 
works  come  to  a  standstill.  In  England, 
the  administrative  military  authority, 
although  centralised  in  the  crown,  has 
been  placed  under  the  control  of  parlia- 
ment, and  there  is  nothing  done  under  the 
orders  of  the  War  Office  for  which  the 
secretary  of  state  for  that  department 
may  not  at  any  time  be  called  to  account 
by  parliament. 

CSiaplaiii-General — As  the  name  im- 
plies, the  chief  of  the  military  chaplains. 
The  appointment  of  such  an  officer  was 
first  made  by  the  late  Duke  of  York  when 
commander-in-chief.  The  recommenda- 
tion of  chaplains  to  the  several  garrisons 
is  made  by  him  to  the  minister  of  war. 

Ohatham — A  fortified  town  and  naval 
arsenal,  in  the  county  of  Kent,  situated 
on  the  right  bank  of  the  Medway,  and  30 
miles  from  London.  Chatham  forms  the 
head-quarters  of  the  5th  military  district, 
comprising  Sheerness  and  Gravesend,  and 
would  in  case  of  mobilisation  of  the  army 
be  the   head-quarters  of  three  divisions 


(Chatham,  Sheerness,  and  Tilbury)  of  the 
garrison  troops.  The  lines  of  detached 
forts  connected  with  Chatham  constitute 
a  fortification  of  great  strength;  they 
form  a  flank  defence  for  London  in  the 
event  of  an  invader  marching  on  the 
capital  from  the  south  coast. 

Chatham  is  the  head-quarters  of  the 
royal  regiments  of  engineers  and  marines. 
It  possesses  barracks  for  infantry,  marines, 
and  artillery ;  a  school  of  instruction  for 
the  engineers  (vide  Schools,  Military)  ;  an 
institution  {q.  r.),  and  a  library.  Every 
year,  practical  instruction  is  given 
in  engineering,  siege  operations,  torpe- 
does, &c. 

CUnohing  —  A  method  of  fastening 
large  ropes  by  a  knot  and  seizings ;  it  is 
used  for  the  breeching  of  guns,  for 
attaching  the  standing  end  of  the  fall  to 
the  block  in  tackles,  &c. 

Colonial  AUowanoe  —  An  allowance 
granted  to  British  regiments  in  certain 
colonies  to  meet  the  extra  expenses  of 
foreign  service.  The  amount  varies  with 
the  colony ;  in  some  it  is  half  as  much  more 
as  the  ordinary  pay,  in  others  it  is  more. 

The  names  of  the  colonies  at  which  a 
colonial  allowance  is  granted  are  the 
Mauritius,  Ceylon,  Straits,  China,  West 
Indies,  Africa,  Cape  of  Good  Hope. 

No  such  allowance  is  granted  to  regi- 
ments in  Canada.  Australia  and  New 
Zealand  have  no  British  troops. 

The  only  advantage  enjoyed  by  troops 
in  the  Mediterranean  is  the  issue  of 
"  extra  rations/'  Regiments  in  India  re- 
ceive Indian  pay. 

CommisBariat  Department  —  While 
this  work  has  been  going  through  the 
press,  a  warrant  has  been  issued  by 
which  the  control  department  has  been 
abolished;  and  all  its  branches,  except 
the  pay  stib-department,  have  been  re- 
classified and  divided  into — 

a.  Commissariat  and  transport  depart- 
ment, 
6.  Ordnance  store  department, 

placed  under  the  direction  of  the  surveyor- 
general  of  ordnance. 

Its  organisation  is  laid  down  as 
follows : — 

"  I, — Organisation. 
"  1.  All  officers  of  the  comm\.%%^\v^\.  ^w^ 
transpoTl  depaitraeaX.  wA  ^i  ^<i  cst^^^wat 
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store  department  shall  hold  commissions 
from  us. 

^^  2.  Officers  of  these  departments  shall 
be  the  officers  of  and  shall  command  our 
army  service  corps. 

"  II.— Ranks. 

"  3.  The  ranks  of  the  officers  of  the  re- 
spective departments  shall  be  as  follows : — 
Commissary-general ; 
Deputy  commissary-general ; 
Assistant  commissary-general ; 
Commissary ; 
Deputy  commissary ; 
Assistant  commissary ; 
Sub-assistant  commissary. 

"  Relative  Hank. 

**  4.  The -relative  rank  of  these  officers 
shall  be  as  follows : — 

I  With  an  ariny  in 
the  field,  special; 
Otherwise,  as  ma- 
jor-general ; 
Deputy   commissary-  \  .        ,      , 
general         ..      f .  |  As  colonel ; 

Assistant  commissary-  \  As  lieutenant-co- 
general         ..      ..  /      lonel; 
Commissary     ..      ..     As  major; 
Deputy  commissary        As  captain  ; 
Assistant  commissary     As  lieutenant ; 

Sub-assistant      com-  )  .        ,  ,.     , 
missary       ..      ../ As  sub-lieutenant ; 

and  such  relative  rank  shall  regulate 
their  quarters  and  military  allowances, 
including  pensions  for  wounds,  and  pen- 
sions and  allowances  to  their  wives  and 
families,  except  in  the  case  of  a  sub- 
assistant  commissary,  who  for  these  pur- 
poses shall  rank  as  lieutenant. 

"  Appointment^  Promotion,  Retirement,  ^c. 

'^  5.  Appointments  to  the  commissariat 
and  transport  department  and  to  the 
ordnance  store  department  shall  be  con- 
ferred upon  such  officers,  non-commis- 
sioned officers,  and  civilians,  as  may  be 
recommended  to  us  by  our  secretary  of 
state. 

*^  6.  Candidates  shall  be  subject  to  such 
educational  examination  as  our  secretary 
of  state  may  from  time  to  time  determine. 

^*  7.  Sub-assistant  commissaries  shall  be 

liable  to  be  removed  from  our  service  for 

moral  or  physical  unfitness,  or   if  they 

fad    to    make    satisfactory  ^io^«^   \u 


qualifying  themselves  fer  permanent  ser- 
vice in  the  department. 

'*  8.  Sub-assistant  commissaries,  after  2 
years'  satisfactory  service  as  such,  may 
receive  commissions  as  assistant  com- 
missaries. Those  officers  who  may  have 
been  appointed  from  our  army  shall 
resign  their  commissions  as  combatant 
officers  upon  receiving  commissions  as 
assistant  commissaries. 

"  9.  Service  as  sub-assistant  commissary 
shall  count  towards  retirement  from  the 
higher  ranks  of  the  respective  depart- 
ments. 

"  10.  The  periods  of  service  towards 
retirement  specified  in  article  17  shall 
be  applicable  to  officers  of  the  commis- 
sariat and  transport  department  or  of  the 
ordnance  store  department,  and  in  the  case 
of  officers  promoted  from  the  ranks  shall 
include  service  in  all  grades,  but  not  less 
than  one-half  of  such  periods  shall  consist 
of  service  as  a  commissioned  officer. 

**  11.  Officers  of  the  rank  of  deputy  or 
assistant  commissary  shall  be  selected  for 
the  appointments  of  adjutant  and  quarter- 
master in  our  army  service  corps. 

*^  12.  Combatant  officers,  while  under 
probation,  may  at  any  time  be  ordered  to 
return  to  their  regiments. 

*^  13.  An  officer  shall  be  eligible  for  pro" 
motion  to  the  under-mentioned  ranks  if  he 
shall  have  served  on  full  pay  for  the  fol- 
lowing   periods,   dating  from    his    first 
entrance  into  our  service  : — 
**  To  the  rank  of  commissary-general,  13 
years,  of  which  at  least  3  shall  have 
been  as  deputy  commissary-general. 
**  To  the   rank    of  deputy  commissary- 
general,  10  years,  of  which  at  least 
3  (including    probationary    service) 
shall  have  been  as  assistant  commis- 
sary-general. 

"  14.  If,  during  active  service,  a  tem- 
porary augmentation  of  the  commissariat 
and  transport  department  or  of  the 
ordnance  store  department  shall  become 
necessary,  the  general  officer  commanding 
may  grant  to  officers  of  those  departments 
permission  to  hold  temporarily  the  higher 
rank  in  which  they  may  in  such  aa 
emergency  be  called  upon -to  act,  or  may 
temporarily  appoint  combatant  officers, 
reporting  his  proceedings  for  the  Approval 
of  our  secretary  of  state. 

"  15,  A  combatant  officer  m  appointed 
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shall  receive  the  pay  and  allowances  of  the 
departmental  rank  in  which  he  shall  be 
employed,  in  lieu  of  all  other  emoluments. 

'*  16.  Officers  shall  be  allowed  to  count 
their  previous  departmental  or  combatant 
service  as  service  in  the  commissariat  and 
transport  department  or  in  the  ordnance 
store  department. 

"17.  Officers  who  shall  have  completed 
a  total  full-pay  service  of  30  years,  in- 
cluding previous  departmental  or  com- 
batant service,  shall,  on  giving  six  months' 
notice,  have  an  unqualified  right  to  retire 
on  retired  pay.  It  shall,  however,  be 
competent  to  our  secretary  of  state  to 
place  officers  on  the  retired  list  after  a 
mentorious  service  of  20  years,  in- 
cluding departmental  or  combatant  ser- 
vice, if  by  reason  of  mental  or  bodily 
infirmity  of  a  permanent  nature  (to  be 
certified  by  a  medical  board),  contracted 
by  the  service,  they  shall  be  unfit  for 
farther  duty ;  or  in  case  of  reduction  of 
establishment,  or  retirement  under  the 
provisions  of  articles  18  and  19. 

"  18.  The  retirement  of  officers  who  have 
attained  the  rank  of  assistant  commissary- 
general,  or  who  are  above  that  rank, 
shall  be  compulsory  at  the  age  of  60 
years. 

"  19.  The  retirement  of  officers  below 
the  rank  of  assistant  commissary-general 
shall  be  compulsory  at  the  age  of  55 
years."    (  Vide  Appendix  0.) 

Conoave  Order  —  An  order  of  battle 
described  by  Colonel  Hamley,  in  his 
'Operations  of  War,*  as  being  "merely 
a  variety  of  the  enclosing  angle  [vide  Re- 
entering Order  of  Battle],  or  rather  it 
generally  resolves  itself  into  the  order 
echeloned  on  both  wings.  To  await  in 
such  order  an  equal  enemy  formed  on  a 
straight  front,  would  be  to  offer  both 
Hanks  to  his  attacks.  In  assuming  it,  it 
would  be  indispensable,  therefore,  that 
the  flanks  were  rendered  perfectly  secure 
by  the  nature  of  the  ground.  In  such  a 
case  the  position  would  be  extremely 
difficult  to  assail,  whether  on  the  pro- 
tected flanks  or  the  retired  centre.  As 
an  adversary  would  scarcely  enter  such  a 
trap  with  his  eyes  open,  the  flanks  might 
be  connected  directly  by  a  thin  line  of 
troops  forming  an  apparent  or  false  front, 
and  veiling  the  real  centre  while  inviting 
the  attack." 


"  To  attempt  to  turn  an  enemy  on  both 
flankSf  refusing  the  centre,  would  pro- 
duce an  order  of  this  kind ;  if  attempted 
with  equal  numbers^  it  must  break  the 
continuity  of  the  line,  and  could  only  be 
justified  if  the  intervals  or  weak  portions 
were  rendered,  by  obstacles  or  fortifica- 
I  tions,  strong  against  counter-attack." 
I      ConoentratioxL — Collection  into  a  nar- 
I  row  space  round  a  centre.     In  strategy, 
'  the  collecting  on  a  certain  point  of  the 
I  different  bodies  forming  an  army,  to  meet 
the  enemy  with  the  greatest  number  of 
men  possible.     For  a  general  to  di\ide 
his  forces,  unless  for  special  purposes,  is 
to  court  defeat  in  detail.     An  instance  of 
this  is  afforded  by  the  war  of  1870-71, 
when  the  French,  divided  into  6  separate 
I  corps  d^arm^,   incapable    of  supporting 
each  other,  were  defeated  piecemeal  by 
the  Germans,  who  had  concentrated  all 
'  their  forces  into  three  powerful  armies. 
I      Conoentrio — Having  a  common  centre. 
I  This   term   in   warfare  is   applied    to  a 
I  covering  army  operating  from  a  common 
I  centre  against  widely  separated  bodies  of 
'  the  enemy  advancing  towards  that  centre ; 
'  hence  it  becomes  a  concentric  army.    The 
invasion  by  the   enemy  may  take  place 
either  on  one  or  two  lines.     Colonel  Ham- 
ley,  in  his  'Operations  of  War,*   shows 
the  steps  which  should   be  taken  by  a 
covering  army  against  one  or  two  lines  of 
invasion.     In   the   latter    case   he   thus 
writes : — "  To  operate  methodically,  and 
,  to  the  best  advantage,  the  covering  armv, 
,  if  assailed  on  two  lines,  should  place  on 
each  of  these  a  retarding  force  at  first, 
considering    these   as   wings,   while  the 
mass  in  reserve  is  held  ready  to  give  a 
preponderance  to  either  wing,  or  to  both 
in   succession.     In    all    Napoleon's   ope- 
rations  against    a    divided  enemy   this 
principle  is  apparent." 

Convex  Order  —  An  order  of  battle ; 
another  variety  of  the  salient ;  but,  as 
Colonel  Hamley,  in  his  *  Operations  of 
War,*  remarks,  "it  mav  be  said  that 
there  is  no  such  thing  as  the  convex 
order,  since  an  army  would  scarcely  draw 
up  on  an  arc,  and  that  what  is  meant  by 
the  expression  is,  generally,  an  order 
echeloned  on  the  centre,  or  some  other 
angular  form.  And  it  may  be  asked 
why,  being  generally  so  d\?»'aji:si^"Q\.^^wsK.., 
it  IS  ever  aOLo^t^d..     lYv^  was^^t  \9»  'Ccw'Kv 
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circumstances  sometimes  render  it  in- 
evitable; after  crossing  a  riyer  for  in- 
stance, on  an  enemy's  front,  it  is 
necessary  to  push  a  part  of  the  army 
forward  to  cover  the  passage,  and  other 
bodies  up  and  down  the  stream  to  pre- 
vent the  first  from  being  cut  from  the 
bridges.  .  .  .  Again,  a  rear  guard  cover- 
ing the  retreat  over  a  river  or  through  a 
defile  must  often  form  in  this  way.  The 
best  remedy  will  be  to  post  the  angle  of 
the  salient  strongly,  or,  if  possible,  fortify 
it  with  field  works  ;  and,  in  case  of  a  river, 
the  flanks  may  be  protected  by  batteries 
on  the  further  bank." 

Covering  Army — An  army  detached  to 
cover  a  retreating  force,  or  to  protect  the 
different  passes  which  lead  to  a  principal 
object  of  defence;  it  is  then  stationary, 
encamped,  or  in  cantonments. 


D. 


Dnotibility — In  metallurgy,  the  pro- 
perty of  permanently  extending  or  draw- 
ing out  by  traction,  as  in  wire-drawing. 
Such  metals  as  gold,  silver,  platinum, 
and  iron,  stand  at  the  head  of  the  list  of 
ductile  metals. 


E. 


Elastiolty — In  metallurgy,  this  term 
applies  to  certain  metals  which  may  be 
elongated  by  tension,  pressure,  traction, 
flexion,  or  torsion,  without  remaining 
permanently  altered  on  the  removal  of 
the  strain.  The  elastic  limit  is  the  weight 
that  can  be  applied  to  a  bar  of  metal,  a 
square  inch  in  area,  without  permanently 
altering  its  form. 


T. 


Filter — An  apparatus,  generally  made 
of  casks,  for  purifying  water.     It  is  com- 
mon ij  used    in    barracks    to    free    the 
water  of  all  extraneous  mattet. 


In  India,  the  apparatus  is  very  simple ; 
it  consists  of  three  chatties  (earthen  ves- 
sels of  water)  placed  in  a  wooden  frame 
one  above  the*  other.  The  two  top  chat- 
ties are  filled  partially  with  sand  and 
charcoal,  and  have  a  small  hole  in  the 
bottom  of  each  to  enable  the  water  to 
percolate  through ;  the  bottom  chattie  is 
the  receiver  of  the  filtered  water. 

Fnrlongh — Under  this  head,  in  the 
body  of  the  book,  it  has  been  omitted 
to  state  that,  since  the  Indian  farlongh 
rules  of  1868,  new  rules  have  been 
issued,  known  as  the  rules  of  1871  and 
1876,  being  addenda  to  those  of  1868, 
whereby  an  otficer  by  the  last  named 
rules  can  take  furlough  to  England 
after  5  years,  instead  of  8,  as  formerly, 
and  is  allowed  to  enjoy  3  consecntive 
years'  leave  in  England,  retaining  half 
Indian  pay  and  allowances,  the  rate 
of  exchange  being  regulated  by  the 
Secretary  of  State  for  India ;  officers,  how- 
ever, who  elect  these  rules  cut  themselves 
out  of  the  chance  of  ever  getting  2s.  for 
the  rupee  when  in  England. 

It  is  optional  with  officers  to  take  the 
rules  of  1868  or  1876 ;  in  the  former 
case  they  would  be  paid  at  the  rate  of 
2s.  the  rupee,  provided  they  had  taken 
furlough  before  the  rules  of  1871  were 
issued. 


0. 


Gas  Cheeks — Wads  or  other  means 
used  to  stop  the  destructive  escape  of  gas 
over  M.L.R.  projectiles,  and  to  prevent 
injury  to  the  bore  from  "  scoring. 

Oras  Bifle— The  Chassepdt  rifle,  modi- 
fled  by  Major  Gras,  and  now  the  arm 
definitively  adopted  by  the  French  army. 

The  barrel  of  the  Chassepdt  has  been 
retained  in  the  conversion,  keeping  the 
same  calibre  of  0*433  inch,  with  four 
grooves  from  right  to  left,  with  one  turn 
in  21^  inches.  But  in  the  new  barrel 
the  depth  of  the  grooves  is  slightly  dinu- 
nished,  and  the  ledges  rounded  o£  The 
same  calibre  has  been  retained  in  order 
that  the  same  cartridge  may  be  ntod  in 
\a\\  ^T\&L^.    k  metallic  cartridge  Imi  beea 
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adopted,  in  lieu  of  the  ^  self-consuming  '* 
one  used  for  the  Chassepdt;  the  bullet 
is  of  compressed  lead,  consequently  the 
densest  anid  most  homogeneous.  Its  dia- 
meter at  the  base  is  0*429  inch,  instead 
of  0*468  inch,  in  order  to  reduce,  within 
the  smallest  limits,  the  enormous  friction 
the  bullet  undergoes  in  the  barrel, 
which  considerably  diminishes  the  initial 
velocity.  Thus  the  bullet  of  the  Gras 
rifle,  being  smaller  than  the  bore,  is  forced 
by  depression,  whilst  in  the  Chassepot  it 
is  forced  longitudinally.  This  diminution 
of  friction,  combined  with  the  removal  of 
the  *'  chambre  ardente,"  or  space  behind 
the  cartridge  in  the  old  rifle,  has  pro- 
duced this  efiect,  and  the  initial  velocity, 
which  was  1365  feet  in  the  Chassep6t,  has 
attained  1491  feet  in  the  new  arm.  The 
length  of  the  bullet  is  1*092  inch  instead 
of  0*995  inch  as  formerly,  that  is,  two  and 
a  half  calibres.  A  greased  wad  is  placed 
between  the  powder  and  the  bullet.  The 
bulle£  is  covered  with  a  strip  of  paper,  in 
order  to  prevent  leading,  that  is,  deposits 
of  lead  in  the  grooves,  which  are  fatal 
to  accuracy. 

•  The  barrel  of  this  converted  weapon 
has  been  modified  in  such  a  manner  as 
to  enable  it  to  receive  the  new  cartridge ; 
1st,  by  an  alteration  in  its  calibre ;  2nd, 
by  the  removal  of  the  tete  mobile,  or 
movable  head,  in  the  breech  mechanism, 
and  by  a  modification  of  the  cylinder, 
whereby  the  cartridge  fits  in  closely ; 
and,  lastly,  by  the  substitution  of  a 
striker  or  piston  for  the  needle,  and  by 
the  addition  of  a  stronger  spring  and  a 
cartridge  extractor.  The  breech  action 
remains,  as  before,  on  the  bolt  principle. 
The  conversion  of  the  Chassep&t  to 
the  Gras  rifle  is  computed  to  cost  10 
francs  a  piece.    (  Vide  Appendix  F.) 


are  larger  men  than  they  used  to  be,  and 
do  not  take  Indian  duty,  whereas  the 
rest  of  the  British  cavalry  do. 


Heavy  Cavalry — In  the  body  of  the 
book  it  is  stated  that  what  are  termed 
the  heavks  form  a  body  of  7  regiments 
of  dragoon  guards.  This  is  a  mistake ; 
they  formerly  did,  but  there  are  only  4 
regiments  now,  composed  of  the  4th  and 
5th  Dragoon  Guards,  the  Royals,  and  the 
Scots  Greys.    The  men  of  the  heavies 


Indicator  Bing — A  thin  narrow  ring 
of  wrought  iron,  fitted  on  the  breech- 
screw  of  a  B.L.  gun,  with  a  raised  line 
of  brass  on  it,  which  shows  by  its  coin- 
cidence with  a  similar  line  on  the  top 
end  of  the  breech-screw  whether  the  vent 
is  properly  screwed  up.  (Vide  Tappet 
Ring.) 

Interohangeable  —  The  meaning  of 
this  word  is  self-evident,  viz.  that  which 
may  be  given  and  taken  mutually.  In 
military  mat€riel,  the  term  is  used  to  ex- 
press that  an  article  which  suits  or  fits 
any  part  of  a  machine,  a  lock  of  a  gun, 
a  wheel,  &c.,  will  fit  corresponding  parts 
of  a  like  article ;  and  thus  all  parts  of 
materiel  9XQ  for  the  most  part  made  inter- 
changeable. 

Invalid  EstaUiBhment — An  establish- 
I  ment  in  the  Indian  army  for  the  transfer 
,  of  officers  who  may  be  declared  to  be 
unfit  for  further  service.   It  consists  of — 
!      1.  The  Invalid  Battalion :  for  officers 
:  who,  although   disqualified   for   further 
active  service,  are  still  equal  to  the  dis- 
charge of  garrison  duties. 
i      2.  The  Invalid  Pension  List :  for  officers 
j  disqualified    for   both  active  and  garri- 
son duties,  either  from  age,  wounds,  or 
decline  of  health.  They  are  transferred  to 
this  list,  as  stated  in   the   government 
order,    "  provided    their    conduct     and 
habits   are   such   as   not   to    aflect    the 
character  of  that  institution,  which   is 
designed  as  an  honourable  retreat  to  the 
worn-out     or    disabled    but    deserving 
officers."     The  several  orders  issued  on 
the  subject  of  this  establishment  will  be 
found  in  the  regulations  applicable  to  the 
European  officers  in  India,  part  iii.,  by 
the  late  G.  E.  Cochrane,  assistant  military 
secretary,  India  Office,  and  in  the  orders 
issued  by  the  government  of  India. 
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Keckle,  To — ^To  twine  a  small  rope 
round  a  cable  or  bolt  rope,  to  prevent 
injury  from  friction. 


L. 


Lines  of  Commanication — Such  lines, 
or  means  of  communication,  as  a  general 
keeps  up  with  his  base  and  with  his  several 
corps  and  divisions. 

LocalisatioiL — The  act  of  establishing 
troops,  depots,  magazines,  &c.,  in  any 
appointed  place,  dividing  them  into  a 
number  of  small  centres  independent  of 
each  other.  In  case  of  mobilisation  of  an 
army,  each  appointed  town  forms  a  place 
of  rendezvous,  where  men  on  furlough 
and  those  belonging  to  the  reserve  meet  to 
obtain  their  arms  and  equipment,  and  to 
be  drilled  until  they  are  draughted  into 
the  regiments  in  the  field  or  join  the 
army  of  reserve. 

Look — The  mechanism  of  a]  rifle  or 
pistol,  by  means  of  which  the  powder  is 
ignited  and  the  arm  fired. 

It  was  towards  the  end  of  the  fourteenth 
century  that  the  old  system  of  firing 
muskets  by  means  of  a  slow-match  was 
discarded  and  a  lock  adopted ;  the  new 
arm  took  the  name  of  matchlock  (q.  v.). 
This  again  was  replaced  by  the  wheel- 
lock  (q.  r.),  introduced  at  Niirnberg  in  1517, 
and  in  the  seventeenth  century  the  flint- 
'  lock  (q.  V.)  was  found  to  be  superior  to 
either.  This  lock  continued  in  general  use 
until  the  introduction  of  the  percussion" 
lock,  which  is  still  in  use  among  nations 
that  have  not  yet  adopted  breech-loading 
nfles.  The  principle  of  this  lock  is  the 
production  of  fire  by  the  falling  of  a 
h.immer  upon  a  cap  containing  detonat- 
ing powder,  the  explosion  of  which 
fires  the  charge  in  the  barrel  of  the 
gun.  This  hammer  is  set  in  motion  by 
means  of  a  trigger  in  conjunction  with  a 
spring. 


With  the  introduction  of  breech- 
loaders, a  new  action  of  the  lock  was 
adopted;  that  invented  for  the  original 
needle-gun  and  also  for  the  Chassepot  had 
the  hammer  replaced  by  a  direct-acting 
needle,  which  exploded  the  powder  by 
being  driven  into  a  percussion  cap  placed 
in  the  heart  of  the  cartridge  by  the 
action  of  a  spiral  spring  within  the 
breech-lock. 

A  metallic  cartridge  having  been 
adopted  for  all  breech-loading  rifles,  th« 
needle  has  been  replaced  by  a  fire-pin  or 
piston,  which  is  driven  into  the  percus- 
sion cap,  placed  at  the  base  of  the  cart- 
ridge, as  shown  in  the  Martini-Henry 
rifle. 

Long  Servioe — ^The  maximum  period 
a  recruit  can  enlist  for  in  any  branch 
of  the  service,  viz.  for  12  years.  He 
may,  after  accomplishing  this  service,  re- 
enlist  for  a  further  period.  (Ftcfe  Ap- 
pendix I.) 


V 


Manganese-bronie — ^An  alloy  of  bronze 
and  manganese.  Manganese  is  one  of 
the  heavy  metals  of  which  iron  may  be 
taken  as  a  representative.  It  is  of 
greyish-white  colour,  and  so  hard  that 
it  can  scratch  glass  and  steel ;  it  is  only 
fused  at  white-heat.  It  had  long  been 
known  to  improve  the  quality  of  steel, 
and  is  used  in  the  Bessemer  process. 
Mixed  with  bronze,  according  to  a  pro- 
cess invented  by  Mr.  P.  M.  Parsons,  it 
forms  a  metal  capable  of  absorbing  the 
oxygen,  which  otherwise  would  attach 
itself  to  the  molecules  of  tin  and  copper, 
and  thus  gives  bronze  a  durability  it  did 
not  possess  when  used  alone.  Besides 
purifying  the  bronze  from  the  presence 
of  oxides,  the  manganese  unites  with  the 
metal,  and  affects  its  character  aoooidiag 
to  the  degree  in  which  it  is  presoni. 
This  new  alloy  can  be  easily  forged,  and 
seems  to  give  industry  an  entirely  new 
metal. 

T\i^  '^^  q€  manganese-bronjM  1ms  beei 
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advocated  for  screw  propellers,  axle- 
boxes  of  locomotives,  high-pressure 
pumps,  and  for  armour  plates.  In  the 
latter  case,  the  probable  cost  of  this  alloy 
has  been  computed  to  be,  weight  for 
weight,  50  per  cent,  more  than  the 
present  rolled  iron  plates.  Whether  it 
can  be  introduced  for  the  manufacture 
of  guns  is  still  under  consideration. 

Medical  Department — While  this  work 
has  been  passing  through  the  press,  the 
terms  and  conditions  of  service  in  this 
department  have  been  altered.  By  a  new 
warrant,  ofHcers  joining  the  medical 
department  are  to  be  governed  by  the 
following  rules : — 

1.  Pay.    (  Vide  Appendix  0.) 

2.  The  pay  of  officers  shall  be  issued 
monthly  in  arrear. 

3.  The  relative  rank  of  the  officers  of 
the^  army  medical  department  shall  be 
as  follows : — 

L  A  surgeon-general  shall  rank  as 
major-general,  according  to  the 
date  of  his  comitaission. 
ii.  A  deputy  surgeon-general  shall 
rank  as  colonel,  according  to  the 
date  of  his  commission. 

iii.  A  surgeon-major  shall  rank  as 
major,  according  to  the  date  of 
his  commission;  after  20  years' 
full-pay  service  as  surgeon  and 
surgeon-major,  he  shall  rank  as 
lieutenant-colonel,  but  junior  of 
the  latter  rank. 

iv.  A  surgeon  shall  rank  as  lieutenant, 
according  to  the  date  of  his  com- 
mission ;  and,  after  6  years'  full- 
pay  service,  as  captain,  according 
to  the  date  of  the  completion  of 
such  service. 

4.  The  relative  rank  of  these  officers 
shall  regulate  choice  of  quarters,  rates  of 
lodging  money,  servants,  fuel  and  light, 
or  allowances  in  their  stead,  detention 
and  prize  money,  as  well  as  allowances 
granted  on  account  of  wounds  or  injuries 
received  in  action,  and  pensions  and 
allowances  to  widows  and  families. 

5.  Forage  shall  be  granted  to  officers 
of  the  army  medical  department  for 
such  number  of  horses  as  are  necessarily 
kept  by  them  for  duty. 

6.  Admission  to  the  armv  medical 
department  shall  be  by  public  compe- 
tition. 


7.  Every  candidate  for  appointment  to 
the  army  medical  department  shall 
possess  two  diplomas  or  licences,  one  to 
practise  medicine  and  the  other  surgery 
in  Great  Britain  or  Ireland,  and  be  re- 
gistered under  the  Medical  Act  in  force 
at  the  time  of  his  appointment. 

8.  A  successful  candidate,  who,  having 
passed  through  a  course  of  instruction  at 
the  Army  Medical  School  at  Netley,  in 
military  medicine,  surgery,  hygiene,  and 
pathology,  shall  have  proved,  after  ex- 
amination, that  he  possesses  a  competent 
knowledge  of  those  subjects,  shall  receive 
a  commission  as  surgeon  for  a  limited 
period  of  10  years*  service  on  full  pay. 
From  the  date  of  joining  at  Netley  and 
up  to  that  of  passing  his  final  examina- 
tion, a  candidate  shall  receive  5s.  a 
day. 

9.  On  the  completion  of  10  years' 
commissioned  service,  unless  the  surgeon 
be  specially  selected  for  further  employ- 
ment in  the  medical  department  of  our 
army,  or,  if  he  be  unwilling  to  continue 
to  serve  therein,  his  services  shall  be  dis- 
pensed with,  and  he  shall  be  entitled  to 
receive  in  lieu  of  all  pension  or  retire- 
ment, pension  for  wounds  excepted,  the 
sum  of  £1000. 

10.  A  surgeon  of  less  than  10  years' 
service,  disqualified  for  duty  by  ill- 
health,  certified  by  a  board  of  medical 
officers  to  have  been  contracted  in  and  by 
the  service,  may,  at  the  discretion  of  our 
Secretary  of  State  for  War,  be  granted 
half-pay  at  a  rate  not  exceeding  8s.  a  day 
if  he  have  served  5  years  or  more,  or 
6s.  a  day  if  he  have  served  less  than  5 
years,  for  a  period  not  exceeding  6 
months  at  one  time. 

11.  At  the  expiration  of  that  period  of 
6  months,  if  the  surgeon  be  able  to  re- 
sume his  duties,  he  shall  be  entitled  to 
complete  his  term  of  10  years'  service. 
If  he  be  unable  to  resume  duty,  as  cer- 
tified by  a  board  of  medical  officers,  he 
shall  be  allowed,  if  he  have  not  served 
5  years,  a  further  period  of  6  months, 
without  half-pay;  at  the  expiration  of 
which  period,  if  still  unable  to  resume 
duty,  his  services  shall  be  dispensed 
with. 

12.  If    the   surgeon    have    served    5 
years  on  fall  "'pa^,  wcA  \i^  ^s.^^a^'Jk  \.^  ^<fe^- 
Bume  duty   aa  cetW^^  \s^  «^  \k^«x^  'o'^ 
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medical  officers,  his  services  shall  be  dis- 
pensed with,  and  he  shall  foe  entitled  to 
receive  in  lieu  of  all  further  pension  or 


pay,   pension    for    wounds    excepted,   a 
gratuity  at  one  of  the  following  rates, 


VIZ.  :- 


If  he  shall  have  completed  9  years*  full-pay  service 

8 
7 
6 
5 


»> 


>» 


£800 
£700 
£600 
£500 
£400 


13.  If  a  burgeon  be  unable  to  complete 
his  10  years*  service  from  any  cause 
other  than  wounds  or  ill-health,  certified 
by  a  board  of  medical  officers  to  have 
been  caused  in  and  by  the  service,  or  re- 
duction of  establishment,  he  shall  be 
allowed  not  more  than  6  months'  leave 
without  pay,  after  which,  if  unable  to 
resume  duty,  his  services  shall  be  at  once 
dispensed  with,  and  he  shall  have  no 
further  claim  on  the  department. 

14.  If  the  services  of  an  officer  be 
temporarily  dispensed  with  in  conse- 
quence of  a  reduction  of  establishment, 
he  shall  be  granted  the  rates  of  half-pay 
fixed  by  article  10  until  there  be  an 
opportunity  of  re-employing  him,  or,  if 
he  have  served  5  years,  he  may  retire 
from  the  service  with  a  gratuity  accord- 
ing to  the  rates  specified  in  article  12. 

15.  Every  year  it  shall  be  competent 
for  our  commander-in-chief,  on  the  re- 
commendation of  the  director-general  of 
the  army  medical  department,  to  select, 
with  the  approval  of  our  secretary  of 
state,  a  number  of  surgeons  not  exceed- 
ing six,  who  shall  be  retained  in  the 
service,  and  shall  be  promoted  after 
12  years*  service  on  full  pay  to  the  rank 
of  surgeon-major. 

16.  All  promotion  from  the  rank  of 
surgeon-major  to  that  of  deputy  surgeon- 
general,  and  from  the  rank  of  deputy 
surgeon-general  to  that  of  surgeon- 
general,  shall  be  given  for  ability  and 
merit  upon  the  selection  of  our  com- 
mander-in-chief, with  the  approval  of 
our  secretary  of  state ;  and  the  grounds 
of  such  selection  shall  be  stated  to  us  in 
writing,  and  recorded  in  the  department. 
In  all  such  cases  the  amount  of  foreign 
service  shall  be  expressly  stated. 

17.  A  medical  officer  retiring  after 
full-pay  service  of  25  years  and  up- 
wards    may,    if   recommended    for    the 

iame  by  the  head  of  hU  depaxlmwit, 


receive  a  step  of  honorary  rank,  but 
without  any  consequent  increase  of  half- 
pay. 

18.  Good-service  pensions  shall  be 
awarded  to  the  most  meritorious  officers 
of  the  army  medical  department,  under 
such  regulations  as  shall  be  from  time  to 
time  determined  by  us,  with  the  advice 
of  our  secretary  of  state. 

19.  Six  of  the  most  meritorious  officers 
of  the  army  medical  department  shall 
be  named  our  honorary  physicians,  and 
six  our  honorary  surgeons. 

20.  Medical  officers  shall  have  a  right 
to  retire  on  half-pay  after  20  years* 
service.  Medical  officers  of  the  rank  of 
surgeon-major  or  surgeon  shall  be  placed 
on  the  retired  list  at  the  age  of  55,  and 
all  surgeons-general  and  deputy  surgeons- 
general  at  the  age  of  60  years. 

21.  Our  secretary  of  state  may,  when 
he  shall  deem  it  fit,  employ  medical 
officers  on  the  half-pay  list  in  special 
situations  at  such  rates  of  pay,  in  addi- 
tion to  half-pay,  as  he  shall  from  time  to 
time  determine ;  but  such  officers  shall 
vacate  their  appointments  on  attaining 
the  age  of  65  years. 

22.  A  medical  officer  who,  having 
voluntarily  resigned  his  commissioB, 
has  subsequently  been  permitted  to 
re-enter  the  department  shall  not,  ex- 
cept under  very  special  circunistances, 
to  be  approved  by  our  secretary  of 
state,  be  allowed  to  reckon  his  former 
service. 

Service  m  the  West  Coast  of  Afrioa, 

23.  Service  of  medical  officers  upon 
the  west  coast  of  Africa  shall  be  toIu- 

tary. 

24.  Each  year  or  portion  of  a  year 
shall  be  allowed  to  reckon  doable  toinods 
retirement  or  towards  the  gratuities  fixed 
by  articles  9  and  12,  but  not  towards 

^  \\i'(st««sai  '<^^^  i^rovided  that  the  officer 
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shall  serve  at  least  12  months  on   the 
west  coast  of  Africa. 

25.  For  each  year's  service  on  the 
coast,  a  medical  otiicer  shall  be  entitled 
to  a  year's  leave  at  home,  and  for  every 
additional  period  beyond  a  year  he  shall 
have  an  equivalent  extension  of  leave. 

26.  Officers  who  may  volunteer  for 
service  on  the  west  coast  of  Africa  shall 
receive  double  pay  while  actually  serving 
on  the  coast. 


Non-effective  Pay. 

27.  A  medical  officer  of  more  than  10 
years*  service  placed  on  half-pay  by  re- 
duction of  establishment,  or,  on  the  report 
of  a  medical  board,  in  consequence  of 
wounds  or  ill-health  caused  in  and  bv 
the  discharge  of  his  duties,  or  on  account 
of  age  (under  article  20),  shall  be  en- 
titled to  half-pay  in  accordance  with  the 
following  scale : — 


Surgeon-general,  after  30  years*  service     . . 

„  „     25  „  ..  .. 

„  „     20  „  ..  .. 

Deputy  surgeon-general,  after  30  years*  service  ., 

»  »>  »     ^^ 

»>  ,       >»  »>     20 

Surgeon-major,  after  25  years*  service 

„     20 
»  »     1^ 

»>  >»     12 

Surgeon,  after  10  years'  service 


Daily 


» 


» 

» 
» 


£    8. 

d. 

1   17 

6 

1  13 

6 

1  10 

0 

1     5 

6 

1     2 

6 

1     1 

0 

1     0 

0 

0  16 

6 

0  13 

6 

0  11 

0 

0  10 

0 

28.  The  rate  of  half-pay  awarded  to 
officers  retiring  for  their  own  convenience, 
after  20  years'  service  on  full  pay,  under 
article  20,  shall  not  exceed  one-half  of 
their  full  pay  at  the  time  of  retirement. 

29.  Every  medical  officer  who  shall 
retire  after  a  service  upon  full  pay  of  25 
years  shall  be  granted  a  rate  of  half-pay 
equal  to  seven-tenths  of  the  daily  pay  he 
may  have  been  in  receipt  of  when  thus 
retiring  on  half-pay,  provided  he  shall 
have  served  3  years  in  his  rank,  or  shall 
have  served  abroad  for  10  years  in  all 
ranks,  or  for  5  years  with  an  army  in 
the  field.  An  officer  of  25  years*  full- 
pay  service,  whose  service  falls  within 
neither  of  these  conditions,  shall  be  en- 
titled to  only  seven-tenths  of  the  daily 
pay  he  was  in  receipt  of  prior  to  his  last 
promotion, 

30.  A  medical  officer  of  20  years' 
full-pay  service,  placed  temporarily  on 
half-pay  on  account  of  ill-health,  may, 
however,  be  allowed  to  retire  on  per- 
manent half-pay,  at  the  rates  fixed  by 
article  27,  if  after  one  year  on  half-pay 
he  shall  be  reported  by  a  medical  board 
to  be  permanently  unfit  for  further 
service. 

31.  In  all  matters  not  specially  pro- 
Tided  for  in  our   present  warrant,  the 


officers  of  the  medical  department  of  our 
army  shall  be  subject  to  the  general  regu- 
lations for  the  departments  of  our  army. 

Medium  Cavalry  —  An  appellation 
given  to  some  of  the  regiments  of  the 
British  army  which  are  neither  heavy 
nor  light.  There  are  11  regiments  of 
medium  cavalry,  5  of  which  are  lancers 
(5th,  9th,  12th,  16th,  and  17thX  5 
dragoon  guards  (1st,  2nd,  3rd,  6th,  7th), 
and  one  (6th)  dragoons.  The  latter  6 
regiments  wear  brass  helmets.  The 
average  weight  carried  by  the  horses  of 
the  medium  cavalry  is  about  18  stone 
10  lbs. 

Metallic  Cartridge — ^A  cartridge  fur 
breech-loading  rifies,  composed  of  a 
cylindrical  case,  made  of  metal,  contain- 
ing the  bullet,  the  charge,  and  the  per- 
cussion cap. 

Metallic  cartridges  have  been  adopted 
as  possessing  better  qualities  than  the  so- 
called  "self-consuming"  cartridges.  They 
are  less  liable  to  damp,  as  the  mechanical 
fastening  is  sufficiently  perfect  to  prevent 
the  penetration  of  air  and  water.  Miss- 
fires  are  almost  unknown,  because  the 
cartridge,  resting  by  means  of  a  pad  on 
the  hinder  part  of  the  barrel,  always 
presents  the  same  resistawic^  \ick  ^2sv&  %<&M\crQL 
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The  metallic  cartridge  presents  another 
great  adyantage  ;  it  alone  secures  a  com- 
plete closing  of  the  breech,  as  the  gases 
in  escaping  find  no  other  issue  but  by 
the  barrel.  It  keeps,  besides,  all  dirt  in 
the  case,  and  consequently  the  chamber 
is  always  clean,  and  the  grease,  secluded 
from  the  contact  of  the  air,  does  not  get 
decomposed. 

One  of  the  disadvantages  of  this  cart- 
ridge is  its  weight ;  40  rounds  of  the 
Martini-Henry  cartridge  weigh  4  lbs. 
d  oz.  The  adoption  of  a  cartridge  of  this 
nature  in  France  for  the  Gras  rifle,  in  lieu 
of  the  "self-consuming"  one  of  the  Chasse- 
pot,  will  increase  the  number  of  S.A.A. 
wagons  by  200  for  every  120,000  men. 

The  metal  used  for  the  manufacture  of 
metallic  cartridges  is  either  red  or  yellow 
copper,  brass  tinsel,  covered  with  cart- 
board,  or,  like  that  used  for  the  Werndl 
rifle,  tombac. 

Red  copper  is  generally  used,  as  it  is 
sufficiently  elastic  and  tenacious  by  itself 
to  expand  under  the  action  of  the  powder 
gas  to  cling  to  the  sides  of  the  chamber 
without  splitting ;  if  anything,  it  has  a 
tendency  rather  to  resume  its  first  shape 
after  exploding.  Yellow  copper  is  more 
brittle,  stifler,  and  less  malleable,  but 
of  easier  manufacture.  Brass  has  been 
adopted  for  the  cartridge  of  the  Martini- 
Henry  rifle.  Cartridges  made  of  this  alloy, 
although  more  solid  than  the  "  self-con- 
suming" cartridges,  and  less  liable  to 
spilting,  to  dirt,  and  to  miss  Are,  are  more 
expensive,  because  they  must  be  made  by 
hand,  and  each  round  fired  is  a  cartridge 
case  lost,  whilst  copper  cases  are  again 
available. 

Musketry  Drill  —  The  following  are 
the  new  musketry  drill  instructions, 
issued  with  a  view  to  improving  the 
system  of  training  and  developing  the 
shooting  powers  of  the  soldier  with  the 
Martini-Henry  rifle : — 

"The  targets  for  individual  practice 
are  to  have  circular  bulFs-eyes  and 
centres,  and  the  number  of  points  to  be 
obtained  with  the  Martini-Henry  are  40 
in  each  class.  With  the  Snider,  the 
points  will  be  40  in  the  first  period,  30 
in  the  second,  and  25  in  the  third,  to 
qualify  for  marksmen.  Recruits  will 
not  in  future  perform  position  drill  in 
marching  order  or  with  Exed.  YtayoTx^ls. 


Ricochet  butts  are  to  be  abolished,  as  a 
ricochet  can  be  distingui<thed  in  the 
marker's  butt  by  the  sound  and  by  the 
mark  on  the  target,  ancl  the  marker  will 
be  held  responsible  for  the  proper  signal- 
ling. The  direction  of  misses  may  be 
shown  by  special  signal,  but  the  marker 
must  not  leave  his  butt  for  the  purpose. 
The  use  of  dummy  targets  to  indicate 
the  exact  position  of  hits  fs  sanctioned. 
In  consequence  of  the  flat  trajectory  of 
the  new  service  arm,  judging  distance 
practice  will  commence  at  200  yards, 
and  prizes  will  be  issued  for  judging 
distance  independent  of  the  prizes  for 
good  shooting.*' 


H. 


Kip,  To — To  stop  ropes  with  a  gasket, 
or  with  several  turns  of  spun  yam  round 
each,  and  the  ends  made  fast. 


0. 


Overliauli  To — ^A  term  used  in  artil- 
lery appliances  in  "  overhauling  **  a 
tackle,  that  is,  in  separating  the  blocks. 
This  should  invariably  be  done  firom  the 
standing,  and  not  from  the  movable 
block. 


P. 


Parcel,  To^In  the  artillery  service,  as 
applied  to  a  rope,  is  to  put  round  it  canvas 
well  daubed  with  tar  and  bound  with 
spun  yarn  to  protect  it  from  chafing. 

Pedestals — Props  made  of  wood,  and 
used  for  the  support  of  stool  beds  of 
carriages  when  the  elevating  screws  are 
removed. 

Pension  —  Under  this  head,  in  the 
body  of  the  book,  it  has  been  omitted 
to  state  that,  in  the  pensions  awarded 
to  officers  after  certain  fixed  periods, 
furlough,  according  to  the  reeulations, 
\&   vn^VoAft^  v&  the  length    of   sorice 
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to  be  performed  by  an  officer  to  entitle 
him  to  a  pension.  Thus,  an  officer, 
after  22  years*  service,  who  is  permitted 
under  the  regulations  of  1776  to  retire 
either  as  a  captain  or  whatever  his 
rank  may  be,  can  count  2  years  of  the 
above  period,  which  he  may  have  taken 
on  furlough,  as  service  towards  his  pen- 
sion to  complete  22  years. 

Captains  ai^d  majors,  under  the  regu- 
lations of  1835-37,  must  have  served  20 
and  24  years  respectively  to  entitle  them 
to  pensions,  but  in  this  period  they  may 
take  2  years'  furlough  counting  as 
service  towards  their  pensions.  Likewise 
a  lieutenant-colonel,  in  his  service  of  28 
years,  may  take  out  of  this  3  years'  fur- 
lough counting  as  service  towards  pen- 
sion, and  a  colonel  4  years  in  32  years' 
service. 

The  scale  of  service  for  medical  and 
veterinary  surgeons  is  as  follows  : — 


Years.  Months. 

1         8     in  17  and  under  20 


2  — 

3  — 

4  — 


» 


20 
25 


25 
30 


years 
service. 


30  years  and  upwards. 


Fiasaba  BrusheB — Gun  brushes  for  field 
M.L.R.  guns.  There  are  two  marks  laid 
down  in  the  *  Changes  of  War  Materiel.' 
Mark  I.  consists  of  an  elm  head  with 
piasaba  grass  glued  into  it,  fixed  upon  a 
stave ;  the  head  is  cylindrical,  and  the 
same  length  as  a  sponge-head.  Mark  11. 
is  similar,  except  that  it  is  stronger,  and 
has  the  tufts  of  grass  running  spirally 
instead  of  longitudinally. 

Fipe-boz — ^I'his  nature  of  box,  which 
is  inserted  in  the  nave  of  a  gun  carriage 
wheel,  is  shown  in  the  body  of  the  book 
to  be  made  of  an  alloy  known  as  *'  metal." 
Recent  orders  direct  it,  in  the  9-pr. 
and  16-pr.  M.L.R.  guns,  to  be  made  of 
phosphor-bronze. 

Flaoe  d'Armes  (French) — Any  forti- 
fied town,  or  part  of  it,  which  forms  a 
place  of  rendezvous  for  troops,  &c. 

Freyenter — An  additional  rope,  em- 
ployed, when  necessary,  to  support  or 
answer  the  purpose  of  another  when 
injured  or  subjected  to  too  great  a  strain. 

Frixe  for  Shooting — A  reward  given  an- 
nually by  government  to  the  best  marks- 
men in  regiments.  Hitherto  the  reward 
has  been  confined  to  the  best  shots  with 


small-arms,  but  an  order  has  lately  been 
issued  by  the  Secretary  of  State  for  War, 
granting  an  annual  p  ize  competition  in 
the  regiment  of  royal  artillery.  The  pro- 
visions of  this  award  will  be  found  in  the 
army  circular  dated  June  1,  1876,  par. 
74. 


Banker — A  non-commissioned  officer 
who  rises  to  be  a  commissioned  officer. 

Saw  Hides — Hides  not  tanned.  They 
are  used  to  cover  the  revetments  of  em- 
brasures in  fieldworks.  The  hides  are 
doubled,  the  hair  inwards,  two  to  each 
cheek  of  the  embrasure,  and  fixed  by 
pickets  driven  through  them. 

Bising  from  the  Baaki — ^To  pass 
through  the  successive  stages  in  the 
ranks  until  a  non-commissioned  officer 
attains  the  rank  of  a  commissioned 
officer.  Each  non-commissioned  officer 
rising  from  the  ranks  receives,  on  getting 
his  commission,  a  grant  of  £150  in  the 
cavalry,  and  of  £100  in  the  infantry,  to 
enable  him  to  purchase  his  outfit. 


S. 


Sanitary  —  Having      reference      to 
measures  for  securing  health. 

Within  the  last  twenty  years,  increased 
means  have  been  adopted  to  reduce  the 
state  of  mortality  amongst  the  soldiery 
both  at  home  and  abroad.  During  the 
Crimean  War,  the  casualties  were  large 
at  first,  but  from  sanitary  measures 
being  taken,  the  number  of  deaths  per 
1000  men  was  greatly  reduced.  In  this 
country,  up  to  1853,  the  mortality  per 
1000  amongst  the  soldiery  was  17*5, 
whereas  that  of  the  male  population  of 
England  amounted  to  19*2.  The  great 
mortality  was  in  those  days  amongst  the 
foot  guards,  and  appears  to  have  arisen 
in  a  great  measure  from  want  of  proper 
sanitary  arrangements.  But  a  great  im-  . 
provement  of  late  years  has  taken  place 
in  the  health  of  the  soldier ;  his  barracks 
are  better  ventilated^  VAa  «»s«Asst\."&  «^^ 
amusements  sie  ^eaXw^jWANa.^^^^^'^^ 
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measures  adopted  to  keep  him  in  health  are 
more  numerous  than  they  formerly  were; 

Jn  1874  the  strength  of  the  army  m 
Great  Britain  was  about  90,000;  the 
average  rate  of  mortality  during  that 
year  was  8f  per  1000 ;  this  was  a  higher 
death  rate  than  in  1873,  which  is  ac- 
counted for  in  the  higher  death  rate 
among  the  general  population  in  1874. 

The  report  from  which  the  above  in- 
formation is  gained  observes  that  **no 
doubt  the  rate  of  admission  and  death  in 
1874  was  also  somewhat  raised  by  the 
circumstance  that  many  invalids  from 
abroad,  instead  of  being  sent  to  Netley, 
joined  their  depots,  and  the  records  of 
their  admission  and  deaths  were  not 
always  kept  distinct  from  those  of  the 
other  soldiers." 

Self-consuming  Cartridge— The  ori- 
ginal cartridge  of  the  needle-gun  and  of 
the  Chassep&t ;  it  is  made  of  a  linen  or 
silk  envelope,  and  the  explosive  composi- 
tion placed  in  the  centre  of  the  powder. 
Experience  has  shown  that  no  cartridge 
can  be  trusted  to  consume  entirely  in  the 
barrel,  under  all  circumstances,  as  the 
metal  conveys  the  heat  away  so  rapidly 
that  often  the  thin  paper  in  contact  with 
it  is  untouched  from  the  combustion  of 
the  powder.  This  cartridge  therefore 
leaves  in  the  chamber  a  mass  of  d^risy 
paper,  caoutchouc,  copper,  and  dirt.  In 
order  to  counteract  this,  the  chamber 
has  to  be  made  a  little  larger  than  is 
necessary ;  hence,  frequent  miss-fires. 
The  grease  with  which  the  cartridge  is 
covered  gets  decomposed,  and  remains  use- 
less, if  it  does  not  penetrate  through  the 
paper  and  attack  the  powder,  so  that 
after  twenty  rounds  the  dirt  in  the  rifle  is 
solidified,  accuracy  is  lost,  and  firing  is 
stopped  from  the  impossibility  of  loading. 
The  cartridge  is  besides  very  liable  to  get 
damp,  on  account  of  the  paste  it  contains, 
and  it  is  quickly  damaged  in  magazines. 

The  Chassepot  (as  modified  by  Major 
Gras)  and  the  German  needle-gun 
(Mauser)  now  fire  a  metallic  cartridge. 

Short  Seryioe — ^A  period  of  6  years,  and 
not  less  than  3,  which  soldiers  must  serve 
under  the  colours.     (  Vide  Appendix  I.) 

By    a   recent   order    from  the   Horse 
Guards,  recruits  enlisting  for  short  service 
into  all  regiments  but  cavalry  may  do 
80  np  to  the  age  of  30. 


T. 


Torpedo— The  following  is  a  descrip- 
tion of  Professor  Abel's  mechanical  tor- 
pedo,  or  exploder,  which  is  an  improve- 
ment on  the  torpedo  mentioned  in  the 
body  of  the  book.  It  b  composed  of 
a  plain  leaden  tube,  with  one  of  its 
ends  open,  containing  chlorate  of  potash 
and  sugar  in  equal  parts ;  this  tube  con- 
tains one  made  of  thin  glass  filled  with 
pure  sulphurib  acid;  the  whole  is  then 
corked  up.  The  leaden  tube  is  sur- 
rounded by,  but  not  in  contact  with, 
another  india-rubber  tube,  and  over  this 
again  are  placed  two  brass  tubes,  one  pass- 
ing at  the  top  of  the  apparatus  and  the 
other  under  the  bottom,  in  such  a  man- 
ner that,  when  struck,  they  prevent  the 
leaden  tube  from  bending  anywhere  but 
in  the  centre.  To  make  this  compara- 
tively safe  when  laying  down,  there  are 
three  iron  guards,  forming  another  tube 
around  the  aperture  of  the  apparatus; 
these  are  kept  there  by  means  of  a  cap 
on  the  top  of  the  exploder,  and  a  smaU 
slot  round  the  upper  part  of  the  screw, 
at  the  bottom,  so  that,  when  the  mine  is 
laid,  the  cap  can  be  removed  by  a  rope's 
end,  and  the  guards  fall  off. 

When  struck,  the  india-rubber  and 
the  leaden  tube  holding  the  composition 
bend,  and  by  so  doing  break  the  glass 
tube ;  the  sulphuric  acid  mixes  with  the 
chlorate  of  potash  and  sugar,  thus  caus- 
ing ignition.  The  case  containing  the 
explosive  matter  is  a  thin  iron  cask, 
moored  about  10  feet  below  the  snrfitce 
of  the  water. 

This  torpedo  exploder  is  screwed  into 
the  mine. 

Trooping  the  Cdonrs  —  A  ceremony 
performed  by  troops  assembled  on  parade 
for  guard-mounting.  The  'Field  Exer- 
cise and  Evolutions  of  Infantry,'  of  1874, 
gives  detailed  instructions  as  to  the  mode 
to  be  pursued  in  trooping  the  colours. 

The  origin  of  the  ceremony  does  not 

appear  to  be  clearly  known.     In  a  recent 

number  of  The  World  it  is  surmised  that 

the   trooping  of  the  colours  comes  to 

^  ^a&  ^lom  the  Germans,  and  is  symbolical 
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of  their  ceremonioas  reception  by  a  force 
on  taking  the  field,  and  that  the  march- 
ing of  them  along  the  face  of  the  parade 
is  to  remind  every  individnal  soldier  of 
the  duty  he  owes  to  his  colours,  and  to 
demand  from  him  the  tacit  pledge  to 
fulfil  that  patriotic  duty.  Another  ex- 
planation is  given  in  the  same  paper  that 
the  ceremony  is  significant  of  the  formal 
housing  of  the  colours  after  having  been  in 
the  field;  and  Grose,  on  *  Military  Antiqui- 
ties,' is  cited  to  the  following  effect : — 

*'  The  captain  leading  them  (his  troops 
with  the  colours)  out  of  the  field,  and 
coming  near  to  the  place  intended  to 
lodge  his  colours,  converts  the  ranks  of 
musqueteers  of  both  divisions  to  the 
right  and  left  outwards  and  joins  them ; 
and  being  so  fixed,  the  body  of  pikes 
stand  in  the  rear  and  the  ensign  at  the 
head  of  them,  the  captain  before  the 
colours  with  the  drum,  and  sergeants 
guarding  the  colours  on  each  side,  and  the 
lieutenant  behind  the  standard-bearer ; 
and  all  being  advanced  shall  troop  up 
with  the  colours  folded  to  his  lodgings  or 
quarters ;  and  as  he  approacheth  thereto, 
he  shall,  with  a  bow  to  his  captain,  carry 
in  his  colours;  then  the  word  shall  be 
given  to  all  the  musqueteers  to  make 
ready;  that  being  done,  they  shall  all 
present,  and  upon  the  beat  of  the  drum, 
or  other  word  of  command,  give  one  en- 
tire volley.** 

la/lKis  may  be  traced  the  rudimentary 
idea  of  the  present  elaborate  ceremony  of 
trooping. 


V. 


Yeterinary  Department — One  of  the 

civil  departments  of  the    army.     This 


department  is  composed  of  a  principal 
veterinary  surgeon,  staff  veterinary  sur- 
geons, veterinary  surgeons  of  the  1st  class, 
and  veterinary  surgeons.  There  are  also 
veterinary  surgeons  on  probation. 

The  principal  veterinary  surgeon,  who 
is  stationed  at  Woolwich,  is  the  sole  ad- 
ministrative head  of  the  department. 
He  superintends  and  directs  the  profes- 
sional and  departmental  duties  of  the 
veterinary  surgeons  of  the  army  as 
circumstances  may  require ;  he  exercises 
general  control  over  all  stores  of  the 
department.  In  addition  to  enforcing 
obedience  to  regulations,  he  issues  such 
instructions  as  may  seem  necessary  to 
meet  specialities.  Candidates  for  the 
veterinary  department  have  to  pass  an 
examination  before  a  board  of  military 
veterinary  surgeons;  if  qualified,  the 
successful  candidates  are  admitted  on 
probation.  After  5  years*  service  they 
must  pass  an  examination  to  be  eligible 
for  promotion  to  the  rank  of  veterinary 
of  the  1st  class,  and  after  15  years*  full- 
pay  service  in  that  rank  they  are  eligible 
for  promotion  to  that  of  staff  veterinary 
surgeon. 

The  senior  staff  veterinary  surgeon,  at 
a  station,  is  responsible  to  the  principal 
veterinary  surgeon  that  the  duties  of  the 
officers  under  his  control  are  properly 
carried  out.  All  returns  and  reports  are 
sent  to  the  staff  veterinary  surgeon,  who 
again  renders  the  necessary  returns,  &c. 
to  the  principal  veterinary  surgeon. 

Veterinary  surgeons  are  permitted  to 
retire  on  half-pay  after  25  years'  service. 
Veterinary  surgeons  and  surgeons  of  the 
1st  class  are  placed  on  the  retired  list  on 
attaining  the  age  of  55  years,  and  staff 
veterinary  surgeons  when  they  have 
attained  the  age  of  65  years.  {Vide 
Appendix  0.) 
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I.— REGULATIONS  FOR  THE  GOVERNMENT  OF  THE  ROYAL  MILITARY 

ACADEMY,  WOOLWICH. 

Object  of  the  Royal  Military  Academy. 

1.  The  Royal  Military  Academy  is  maintained  for  the  purpose  of  affording  a 
preparatory  education  to  candidates  for  the  royal  artillery  and  royal  engineers ; 
this  education  will  be  chiefly  technical,  and  will  in  no  obligatory  subject  be 
carried  beyond  the  point  useful  to  both  corps  alike. 

Regulations  for  Admission,  &c. 

2.  Admission  to  the  Royal  Military  Academy  as  cadets  will  be  granted  to  the 
successful  candidates  at  an  open  competitire  examination.  The  examinations  will 
be  conducted  by  the  Ciyil  Service  Commissioners,  and  will  be  held  twice  a  year, 
namely  in  December  and  July. 

3.  Notice  will  be  given  from  time  to  time  of  the  day  and  place  of  the 
examinations,  and  of  the  vacancies  to  be  competed  for  at  each  examination. 

4.  The  limits  of  age  will  be  from  sixteen  to  eighteen,  the  candidates  being 
required  to  be  within  those  limits  on  the  1st  day  of  the  January  next  follow- 
ing for  the  winter  examination,  and  on  the  Ist  of  July  for  the  summer 
examination. 

5.  Candidates  for  admission  to  the  December  or  July  examination  must  send  to 
the  military  secretary,  not  less  than  one  month  before  the  1st  December  or  1st 
July  respectively,  an  application  to  be  examined,  accompanied  by  the  following 
papers : — (a)  An  extract  from  the  register  of  his  birth,  or,  in  default,  a  declaration 
made  by  one  of  his  parents  or  guardians  before  a  magistrate,  giving  his  exact  age. 
(6)  A  certificate  of  good  moral  character,  signed  by  a  clergyman  of  the  parish  in 
which  he  has  recently  resided,  or  by  the  tutor  or  head  of  the  school  or  college  at 
which  he  has  received  his  education  for  at  least  the  two  preceding  years,  or  some 
other  satisfactory  proof  of  good  moral  character. 

6.  When  a  candidate  who  has  once  been  examined  applies  to  be  examined  again, 
he  will  only  be  required  to  forward  a  certificate  as  to  his  moral  character  for  the 
interval  between  the  two  examinations. 

7.  The  number  of  trials  allowed  will  not  exceed  three. 

8.  All  candidates  will  be  inspected  by  a  medical  board  ;  and  no  candidate  will 
be  allowed  to  proceed  to  examination  by  the  Civil  Service  Commissioners  unles& 
certified  by  the  board  to  be  free  from  bodily  defects  ox  a\\TXi«li\l&^v^^\Il^^^<ei^^^.'«'^ 
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as  to  height  and  physical  qualities,  fit  for  her  Majesty's  service.  Cases  of 
exceptional  shortness  of  stature  will  be  referred  to  the  War  Office  for  special 
consideration. 

9.  A  candidate  will  be  required  to  satisfy  the  Civil  Serrice  Commissioners  in 
the  following  subjects : — (1)  Mathematics,  viz.  (a)  arithmetic,  and  the  use  of 
common  logarithms ;  (6)  algebra,  including  equations,  progressions,  permutations 
and  combinations,  and  the  binomial  theorem ;  (c)  geometry,  up  to  the  standard  of 
the  sixth  book  of  Euclid ;  (d)  plane  trigonometry,  including  the  solution  of 
triangles.  (2)  French,  Gei-man,  or  some  other  modern  language,  the  examination 
being  limited  to  translation  from  the  language  and  grammatical  questions.  (3) 
Writing  English  correctly  and  in  a  good  legible  hand,  from  dictation,  and  English 
composition.  (4)  The  elements  of  geometrical  drawing,  including  the  construc- 
tion of  plane  scales  and  the  use  of  simple  mathematical  instruments.  (5)  Geo- 
graphy. A  thorough  knowledge  of  each  of  the  four  branches  of  mathematics  will 
be  required.  The  commissioners  may,  however,  if  they  think  fit,  dispense  with 
this  preliminary  examination,  except  as  regards  mathematics,  English  composition, 
and  geometrical  drawing,  in  the  case  of  any  candidate  who  has  satisfied  them  on  a 
previous  occasion. 

10.  No  marks  will  be  allotted  for  the  above  preliminary  examination  excep- 
ting for  mathematics  (2000),  for  English  composition  (500),  and  for  geometrical 
drawing  (300). 

11.  The  '* further  examination'*  will  be  proceeded  with  immediately  on  the 
conclusion  of  the  *^  preliminary  examination.'*  Candidates  who  fail  in  the  pre- 
liminary examination  will  be  informed  of  their  failure  as  soon  as  possible,  and  they 
will  then  be  released  from  further  attendance. 

12.  The  subjects  of  the  fui'ther  examination  and  the  maximum  number  of  marks 
obtainable  for  each  subject  will  be  as  follows : — 

Marks. 

(1)  Mathematics,*  viz.  further  questions  and  problems  on  the  subjects 

of  the  qualifying  examination,  and  the  elements  of  the  follow- 
ing subjects :  theory  of  equations ;  analytical  geometry ;  conic 
sections;  solid  geometry;  differential  and  integral  calculus; 
statics;  and  d3mamics     ..  ..  ..  ..  ..  ..     4000 

(2)  English:    English  literature,  limited  to  specified  authors;    and 

English  history,  limited  to  certain  fixed  periods ;  the  authors 

and  periods  being  notified  beforehand     . .  . .  . .  . .   f  2000 

t(3)  aassic,  viz.  { ^^:^,    ::    ::    ::    ::    ::    ::  IZ 

(4)  French,  the  examination  to  be  partly  colloquial    ..  ..  ..      2000 

(5)  German,  the  examination  to  be  partly  colloquial  . .  . .  . .     2000 

(6)  Any  one  of  the  following  languages  at  the  option  of  the  candidate, 

viz.  Italian,  Russian,  Spanish,  or  Hindostanee ;  the  examina- 
tion to  be  partly  colloquial         ..  ..  ..  ..  ..     2000 

§(7)  Experimental  sciences,  viz.  (a)  chemistry  and  heat ;  or  (6)  elec- 
tricity and  magnetism     ..  ..  ..  ..  ..  ..     2000 

(8)  General  and  physical  geography  and  geology         ..  ..  ..     2000 

(9)  Drawing,  free-hand  . .  . .  . .  . .  . .  . .  . .     1000 

Of  these  nine  subjects,  candidates  will  not  be  allowed  to  take  up  more  than  four, 
exclusive  of  drawing.  N.B. — In  all  the  subjects,  great  importance  will  be 
attached  to  accuracy  in  numerical  results. 

13.  A  certain  number  will  be  deducted  from  the  marks  gained  by  a  candidate 

*  See  Detailed  Syllabos,  par.  14. 

•f  Including  600  allotted  to  English  composition  in  the  preliminary  examination. 
%  Qassics  are  divided  into  two  sections,  Latin  and  Greek,  either  or  both  of  which  the 
ouidJdata  may  take  up  as  one  sulject. 
fi  SutjedB  (a)  and  (b)  are  altemaUve  \  a  candidate  will  not  be  allowed  to  take  up  both. 
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in  ^ach  subject,  except  mathematics ;  and  the  remainders  will  be  added  to  the 
marks  ^ined  by  the  candidate  in  the  preliminary  examination  in  mathematics, 
English  composition,  and  geometrical  drawing  The  resulting  total  will  determine 
the  candidate's  place  in  the  competitive  list ;  the  successful  candidates  being  those 
who  stand  first  on  the  list  up  to  the  number  of  vacancies  competed  for. 

Optional  Examination  in  Mathematics. — Detailed  Syllabus. 

14.  Further  questions  and  problems  on  the  subjects  of  the  qualifying  examina- 
tion. Theory  of  equations :  first  principles.  Analytical  geometry  :  problems  on 
straight  line  and  circle.  Conic  sections :  elementary  properties,  with  easy  problems, 
both  on  the  analytical  and  geometrical  methods.  Solid  geometry :  first  principles, 
with  easy  exercises.  Differential  calculus.  Differentiation  of  fanctions  of  one 
independent  variable.  Taylor's  and  Maclaurin's  theorems ;  applications.  Maxima 
and  minima  of  functions  of  one  independent  variable.  Method  of  infinitesimals : 
first  principles,  with  easy  applications.  Tangents  and  normals  to  curves.  Points 
of  inflexion.  Curvature  of  curves.  Involutes  and  evolutes.  Integral  calculus. 
Elementary  integrations.  Integration  considered  as  summation.  Rectification 
and  quadrature  of  plane  curves.  Statics :  equilibrium  of  forces  and  couples  in 
one  plane.  Friction :  centre  of  gravity ;  mechanical  powers.  Problems  on  elemen- 
tary statics :  the  graphical  or  geometrical  method  of  treating  such  problems  should 
be  studied  as  well  as  the  analytical.  No  applications  of  the  differential  calculus  to 
statics  will  be  required.  Dynamics :  elementary  principles  ;  projectiles ;  motion 
of  a  heavy  particle  on  a  smooth  curve ;  centrifugal  force ;  simple  pendulum. 
Problems  and  exercises.  No  applications  of  the  differential  calculus  will  be 
required. 

Terms  of  Payment. 

15.  The  terms  of  payment  for  cadets  at  the  Royal  Military  Academy  are  regu- 
lated by  the  following  articles  of  her  Majesty's  warrant  of  the  27th  December 
1870  for  the  pay  and  promotion  of  the  army  : — 

Payment  for  cadet. — The  payment  to  be  contributed  on  behalf  of  a  cadet  shall 

be  as  follows,  and  shall  be  paid  half-yearly  in  advance : — 

Annually. 
£ 

Queen's  cadets  (if  any)     . .  . .  . .  . .  . .  . .  . .  . .  Nil, 

For  the  son  of  an  officer  of  the  army  or  navy  who  has  died  in  the  service, 
and  whose  family  is  left  in  pecuniary  distress  (subject  to  the  approval  of 
our  secretary  of  state)  . .  . .  . .  . .  . .  . .  . .     20 

For  the  son  of  an  officer  below  the  rank  of  colonel  or  regimental  field  officer 
in  the  army,  and  captain  or  commander  in  the  navy,  or  of  an  instructor  at 
the  Royal  Military  Academy,  or  Royal  Military  College,  or  Staff  College  ..     40 

For  the  son  of  a  colonel  or  regimental  field  officer  in  the  army,  or  of  a 
captain  or  commander  in  the  navy,  or  of  a  professor  at  the  Royal  Military 
Academy,  or  Royal  Military  College,  or  Staff  College  . .  , .  . .      60 

For  the  son  of  a  general  officer  who  is  not  colonel  of  a  regiment,  or  of  a  vice- 
or  rear-admiral . .  . .  . .  . .  . .  . .  . .  . .  . .     70 

For  the  son  of  an  admiral  or  of  a  general  officer  who  is  colonel  of  a  regiment 
or  in  receipt  of  Indian  colonel's  allowances  . .  . .  . .  . .  . .     80 

For  the  son  of  a  private  gentleman        ..  ..  ..  ..  ..  ..125 

Scale  of  payment,  how  computed, — In  determining  the  rate  of  payment — 

a.  A  general  officer  on  the  half-pay  of  his  last  regimental  commission  shall 

pay  in  accordance  with  such  regimental  rank. 
&.  Officers   who   have  sold   their  commissions  shall   be  r^%«.xdft!^  «&  \kTv:<9^\.% 

gentlemen. 
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c.  Officers  on  retired  full  or  half-pay  after  25  years'  service,  or  officers  of  less 
than  25  years'  service,  if  placed  on  half-pay  by  reduction  of  establishment, 
or  on  account  of  ill-health,  shall  pay  in  accordance  with  their  last  sub- 
stantive regimental  rank.  The  cases  of  officers  voluntarily  retiring  to  half- 
pay  before  completing  25  years'  service  shall  be  specially  considered. 

d.  Officers  of  the  departments  of  the  army  and  navy  according  to  their  relative 
rank,  of  the  permanent  staff  of  the  militia,  adjutants  of  the  volunteer 
force,  as  well  as  Indian  military  and  naval  officers,  shall  be  treated  on  the 
same  terms  as  military  or  naval  officers. 

e.  The  sons  of  deceased  officers  shall  be  contributed  for  in  accordance  with  the 
foregoing  regulations  in  regard  to  the  rank  or  classification  of  their  fathers. 

Sickness  and  rustication. — If  a  cadet  be  absent  a  whole  term  in  consequence  of 
sickness  or  rustication,  a  payment  of  £10  shall  be  required  for  the  privilege  of  his 
name  being  kept  on  the  rolls  of  the  establishment,  and  for  a  vacancy  being 
guaranteed  at  the  commencement  of  the  next  term. 

Orphans, — In  the  case  of  a  cadet  who  is  an  orphan,  whose  annual  contribution 
is  only  £20,  the  amount  to  be  paid  when  absence  extends  over  a  whole  termi  shall 
be  determined  by  the  secretary  of  state. 

Sickness. — If  a  cadet  be  absent  from  sickness  during  a  portion  of  the  term,  his 
pay  shall  continue  to  be  issued  and  credited  to  his  account,  but  no  refund  of  the 
contribution  shall  be  permitted. 

Hustication. — If  a  cadet  be  rusticated  or  removed  during  a  term,  his  daily  pay 
shall  cease  from  the  date  on  which  he  is  sent  away,  and  the  contribution  made  for 
the  half-year  shall  be  forfeited. 

Fay  of  cadet. — ^The  pay  of  a  cadet  shall  be  3s.  a  day.  It  is  issued  to  cover  the 
expenses  of  regimental  clothing,  messing,  washing,  and  other  contingencies.  All 
other  necessary  expenses  of  this  nature,  as  well  as  weekly  pocket  money,  postage 
of  letters,  bootmakers'  and  tailors'  bills  for  repairs,  &c.,  which  cannot  be  covered 
by  his  pay,  shall  be  chargeable  to  his  parent  or  guardian  in  addition  to  the  regu- 
lated contribution. 

Extra  payments  for  cadets. — Each  cadet  on  first  joining  shall  be  required  to 
pay,  in  addition  to  the  regulated  contribution,  a  sum  of  £25  to  cover  the  expenses 
of  uniform,  books,  &c.,  and  to  bring  with  him  the  articles  of  clothing  of  which 
he  will  receive  notice,  and  which  must  afterwards  be  kept  up  at  his  own  expense. 
He  shall  also  be  required  to  pay  the  regulated  contribution  in  advance,  for  each 
half-year  of  the  time  during  which  he  remains  under  instruction,  and  a  deposit  of 
£5  on  account,  for  contingent  expenses,  which  latter  sum  he  shall  be  required  to 
make  up  on  returning  to  the  Royal  Military  Academy  after  each  vacation,  to  cover 
any  expense  that  may  be  incurred  on  his  account  during  the  ensuing  half-year. 

Government  and  Organisation. 

16.  The  Field  Marshal  Commanding-in-Chief  will  be  the  president  of  the  Royal 
Military  Academy. 

17.  An  independent  inspection  by  a  boardof  visitors,  appointed  by  the  Secretary 
of  State  for  War,  and  reporting  to  him,  will  be  made  once  a  year.  Such  visitors 
will  not  be  a  permanent  body,  but  will  not  be  all  changed  at  the  same  time.  The 
report  of  this  board  will  be  presented  to  parliament. 

18.  The  academy  will  be  under  the  control  of  a  governor,  a  military  man, 
selected  with  special  reference  to  his  qualifications  for  superintending  both  instruc- 
tion and  discipline,  and  appointed  by  and  responsible  to  the  Secretary  of  State  for 
War,  threugh  the  Field  Marshal  Commanding-in-Chief. 

19.  The  governor,  by  virtue  of  his  office,  will  have  local  rank  superior  to  that 
of  any  of  the  officers  employed  under  him. 

'  20.  The  tenure  of  the  appointment  is  regulated  by  the  following  article  of  the 
royal  warrant  of  the  27  tt  Deceiobet  \%lvi\— TVv^  ^,>^^o\ntment  of  governor  of 
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the  Royal  Military  Academy  ....  shall  be  for  seven  years,  with  power  of 
re-appointment ;  but  shall  in  all  cases  terminate  after  fourteen  years,  or  at  the 
age  of  sixty. 

21.  The  governor,  with  the  approval  of  the  Secretary  of  State  for  War,  will  have 
the  power  of  appointing  and  removing  the  professors  and  instructor. 

22.  The  organisation  will  be  on  a  military  basis. 

23.  The  governor  will  be  solely  responsible  for  discipline  and  for  the  general 
superintendence  of  the  studies. 

24.  He  will  be  assisted  in  the  arrangement  of  the  studies  by  the  academy  board, 
composed  of  the  professors  or  senior  instructors  of  the  different  branches.  The 
head  of  each  branch  will  have  the  general  power  of  supervision  and  inspection 
over  the  studies  of  his  department,  with  the  duty  of  reporting  on  them  to  the 
governor. 

25.  The  governor  will  from  time  to  time  assemble  and  confer  with  all  the  pro- 
fessors and  instructors  of  each  separate  branch  on  matters  relating  to  it. 

26.  The  governor  will  be  assisted  by  a  staff  officer,  not  under  the  rank  of  captain, 
who  will  be  secretary  and  treasurer,  and  have  charge  of  the  records,  correspond- 
ence and  accounts  of  the  establishment,  and  make  all  local  payments  connected 
therewith,  and  receive  the  contributions  for  the  cadets.  This  appointment  will  be 
for  seven  years,  with  power  of  re-appointment. 

27.  The  cadets  will  form  one  company  under  a  captain,  assisted  by  four  lieu- 
tenants, charged  with  the  discipline  out  of  studies  and  the  drill,  one  of  whom  will 
be  adjutant  and  quartermaster. 

28.  The  professors  and  instructors  may  be  either  military  men  or  civilians. 

29.  The  professors  and  instructors  will  have  certain  limited  powers  of  punish- 
ment, within  and  without  the  halls  of  study,  at  the  discretion  of  the  governor,  to 
whom  they  will  report  all  punishments  which  they  may  inflict. 

30.  The  chaplain  will  be  specially  appointed  by  the  Secretary  of  State,  and  will 
give  instruction  in  classics. 

31.  The  tenure  of  office  of  the  professors  and  instructors  is  regulated  by  the 
following  article  of  the  royal  warrant  of  27th  December  1870 : — The  professors 
and  instructors  at  our  Royal  Military  Academy  shall  be  appointed  for  six  years, 
with  power  of  re-appointment.  Their  term  of  office  shall  not  continue  after  the 
age  of  fifty-five,  unless  an  extension  be  specially  recommended  by  the  governor  and 
approved  by  our  Secretary  of  State. 

32.  No  professor  or  instructor  will  be  permitted  to  give  private  instruction  to 
a  cadet,  either  during  the  vacation  or  at  any  other  time,  or  be  allowed  to  prepare 
candidates  for  admission  to  the  academy. 

33.  The  governor  will  have  the  absolute  power  of  rustication  and  removal,  and 
also  of  sentencing  a  cadet  for  misconduct  to  lose  places  in  the  list  of  successful 
candidates  for  commissions;  when  expulsion  is  necessary,  the  case  will  be  referred 
to  the  Secretary  of  State  through  the  Field  Marshal  Commanding-in-Chief. 

34.  The  name  of  any  cadet  expelled  for  misconduct  will  be  recorded  in  the  office 
of  the  Field  Marshal  Commanding-in-Chief,  and  will  be  made  known  to  the  First 
Lord  of  the  Admiralty,  and  to  the  Secretary  of  State  for  India,  in  order  to  prevent 
his  being  admitted  into  her  Majesty's  naval,  military,  or  Indian  service. 

35.  A  sword  will  be  given  at  each  final  examination  as  a  special  reward  for 
excellence  in  conduct. 

36.  The  governor  will  cause  registers  to  be  kept  of  all  serious  punishments 
awarded,  and  of  the  offences  which  have  caused  them. 

37.  He  will  inspect  accounts  of  every  description  connected  with  the  academy, 
and  certify  those  which  require  it. 


'^^ 
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CouBSE  OP  Instruction. 

38.  The  length  of  the  course  of  instruction  will  be  two  years  and  a  half. 

39.  If  any  cadet  fail  to  come  up  to  the  required  standard  at  two  examinations, 
or  be  found  unable  to  qualify  in  his  studies  for  a  commission  within  three  ^ears, 
to  be  counted  from  the  commencement  of  the  term  in  which  he  first  joins,  or  to 
acquire  a  sufficient  proficiency  in  military  exercises,  he  will  be  removed.  No 
extension  of  the  above  period  of  three  years  will  be  granted  on  account  of  absence 
from  any  cause  excepting  illness.  Cases  of  protracted  absence  on  account  of  illness 
will  be  specially  referred  for  decision  to  the  Secretary  of  State  for  War  through 
the  Field  Marshal  Commanding-in-Chief. 

40.  The  following  subjects  will  foi*m  the  course  of  obligatory  studies : — (I) 
Mathematics,  including  a  thorough  knowledge  of  plane  trigonometry ;  practical 
mechanics,  with  the  application  of  mathematics  to  machinery.  (2)  Fortification, 
field  and  permanent ;  such  a  course  as  is  suitable  to  cadets  qualifying  for  the 
artillery,  and  the  requisite  amount  of  geometrical  drawing.  (3)  Artillery ;  such 
a  course  as  is  suitable  to  cadets  qualifying  for  the  engineers.  (4)  Military  drawing, 
with  field  sketching  and  reconnaissance.  (5)  Militaiy  history  and  geography.  (6) 
French  or  German,   at   the  student's  choice.      (7)  Elementary   chemistry  and 

.    physics.     (8)  Drills  and  exercises. 

41.  In  addition  to  the  obligatory  course,  every  cadet  will  be  allowed,  at  his 
option,  to  take  up  certain  voluntary  subjects,  viz. : — (1)  Higher  mathematics, 
('i)  Higher  portions  of  fortification.  (3)  Any  of  the  following  languages  : — Ger- 
man or  French,  Italian,  Russian,  Spanish,  or  Hindostanee.  (4)  Freehand,  figure, 
and  landscape  drawing.  (5)  Higher  chemistry.  (6)  Latin  and  (7)  Greek; 
instruction  in  these  subjects  to  be  given  by  the  chaplain. 

42.  Marks  will  be  assigned  to  the  obligatory  subjects  of  instruction  in  the 
following  proportions  : — Mathematics  and  mechanics,  7 ;  fortification,  7  ;  artillery, 
5 ;  military  drawing  and  reconnaissance,  6  ;  military  history,  &c.,  3 ;  one  modern 
language,  French  or  German,  2 ;  elementary  chemistry  and  physics,  2  ;  drills  and 
exercises — manual,  platoon,  and  company  drill,  ^ ;  gymnastics,  \  ;  riding  and  sword 
exercises,  ^  ;  artillery,  2  ;  total  3|. 

43.  The  voluntary  subjects  shall  be  valued  as  follows : — Higher  mathematics,  5 ; 
higher  fortification,  3  ;  Latin,  2 ;  Greek,  2  ;  any  of  the  following  languages — 
French  or  German,  Italian,  Russian,  Spanish,  or  Hindostanee,  2  ;  freehand,  figure, 
and  landscape  drawing,  2  ;  higher  chemistry,  2. 

44.  No  obligatory  subject  shall  gain  a  cadet  any  marks  unless  he  obtain  a 
minimum  of  one-half  marks  in  it. 

45.  No  cadet  will  be  ensured  a  commission  unless  he  qualify  by  obtaining  at 
least  one-half  marks  in  the  obligatory  course  in  mathematics  and  mechanics,  forti- 
fication, and  artillery,  and  one-half  of  the  total  aggregate  of  the  marks  allotted 
to  all  the  obligatory  subjects. 

46.  No  voluntary  subject  shall  gain  a  cadet  any  marks  unless  he  obtain  a  mini- 
mum of  at  least  one-third  of  the  marks  assigned  to  that  portion  of  it  in  which  he 
is  examined.  The  marks  gained  in  the  voluntary  subjects  will  be  added  to  those 
obtained  in  the  obligatory  subjects  to  make  a  second  total,  according  to  which 
cadets  shall  be  finally  placed. 

47.  The  periodical  examinations  will  be  entirely  conducted  by  examiners  in- 
dependent of  the  academy,  the  whole  of  the  marks  except  those  reserved  for  note- 
books and  drawing  being  allotted  according  to  their  results. 

Staff  of  the  Establishment. 

48.  The  following  will  be  the  staff  of  the  establishment : — Governor,  secretary 
and  treasurer,  captain  commanding  company,  3  lieutenants,  adjutant  and  quarter- 

master,  medical  officer,  chaplain,  4  i^toi^^ox^  %?(A  'vus>\.x\)LQt.Qrs  of  mathematics  and 
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mechanics,  4  profes^n  and  instructors  of  fortification  and  geometrical  drawing, 
2  professors  and  instructors  of  artillery,  4  professors  and  instructors  of  military 
drawing,  &c.,  and  professor  and  instructor  of  military  history  and  geography,  2 
professors  and  instructors  of  French  and  German,  1  professor  and  instructor  of 
figure  and  landscape  drawing,  and  1  professor  and  instructor  of  chemistry. 

49.  The  pay  and  allowances  of  the  officers  are  regulated  by  the  following 
articles  of  her  Majesty's  warrant  of  the  27th  December  1870 : — The  pay  of  the 
officers  of  our  Royal  Military  Academy  shall  be  as  follows : — 

Gorernor,  £1500  yearly,  inclusive  of  all  allowances  except  quarters,  and  in 
addition  to  his  unattadied  pay  as  a  general  officer  or  his  pay  as  colonel  commandant 
of  royal  artillery  or.  royal  engineers,  in  the  erent  of  his  holding  such  rank; 
secretary  and  treasurer,  not  of  lower  rank  than  captain,  £400  yearly,  inclusive  of 
all  allowances  except  quarters,  and  in  addition  to  regimental  pay ;  captain  of 
company,  12s.  daily,  and  regimental  pay  (also  forage  allowance  for  one  horse, 
quarters,  fuel,  and  light,  and  2  soldier  servants) ;  lieutenants,  each  4s.  daily,  and 
regimental  pay  (also  quarters,  fuel,  and  light,  and  1  soldier  servant) ;  adjutant 
and  quartermaster,  5s.  daily,  and  regimental  pay  as  lieutenant '(also  quarters, 
fuel,  and  light,  forage  allowance  for  1  horse,  and  2  soldier  servants) ;  surgeon, 
according  to  his  rank  in  the  army  medical  department ;  chaplain  and  classical  in- 
structor, £400  yearly,  and  quarters,  fuel,  and  light ;  professor  of  mathematics,  if 
a  civilian,  £550  to  £700  yearly,  by  a  triennial  increase  of  £50;  professor  of 
mathematics,  if  an  officer,  £550  yearly,  without  increase ;  instructors  of  mathe- 
matics, if  civilians,  £350  to  £50<)  each  yearly,  by  a  triennial  increase  of  £50 ; 
instructors  of  mathematics,  if  officers,  £450  yearly,  without  increase  ;  professor  of 
fortification,  £550  yearly ;  instructors  of  fortification  and  geometrical  drawing, 
each,  £450  ;  professor  of  artillery,  £550 ;  instructors  of  artillery,  £450 ;  professor 
of  military  drawing,  £550  ;  instructors  of  military  drawing,  each,  £450  ;  professor 
of  military  history,  £500 ;  professor  of  French,  £350 ;  professor  of  German,  £350 ; 
professor  of  landscape  drawing,  £350;  professor  of  chemistry,  £400. 

The  above  scale  of  pay  (and  allowances)  shall  include  all  remuneration  of  every 
kind  except  any  additional  pay,  beyond  his  ordinary  regimental  pay,  to  which  an 
officer  may  be  entitled  by  brevet  rank  or  as  a  reward  for  distinguished  service  in 
the  field,  and  no  person  hereafter  to  be  appointed  to  any  of  the  above  appointments 
shall  be  entitled  to  pension  or  superannuation  allowance  for  services  in  such 
appointment. 

50.  The  appointments  of  military  professors  and  instructors  are  open  to  officers 
of  all  ranks. 

51.  No  person  whatever  belonging  to  the  Royal  Military  Academy  is  to  receive  a 
present  from  any  cadet,  or  from  the  relations  or  friends  of  any  cadet. 

52.  Commissions  as  lieutenants  in  the  royal  artillery  or  royal  engineers  will  oe 
conferred  upon  candidates  who  qualify  in  accordance  with  pars.  39  to  45. 

53.  The  commissions  of  such  lieutenants  as  are  recomm^ikded  by  the  governor  of 
the  academy,  and  afterwards  pass  through  their  practical  course  at  Woolwich  and 
Chatham  in  a  satisfactoiT-  manner,  will  be  antedated  6  months. 


II.— REGULATIONS    RESPECTING    EXAMINATIONS    FOR    FIRST 

APPOINTMENTS  TO  THE  ARMY. 

First  Appointments  to  Cavalry  and  Infantry. 

1.  The  examinations  will  be  conducted  by  the  Civil  Service  Commissioners,  and 
will  take  place  twice  a  year,  in  the  months  of  December  and  July. 

2.  Notice  will  be  given  from  time  to  time  of  the  day  and  place  of  the  ex- 
aminations. 

3.  The  number  of  trials  allowed  will  not  exceed  three. 

4.  All  candidates  will  be  inspected  by  a  medical  \>o&xd,  «Ji^  liQ  caoci^x^^N.^  n^*^  Vk«i 

*2»  ^^ 
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allowed  to  proceed  to  examination  bj  the  Civil  Serrice  Commissioners  unless  cer- 
tified bj  the  board  to  be  free  from  any  bodily  defects  or  ailments,  and  in  all  respects, 
as  to  height  and  physical  qualities,  fit  for  her  Majesty's  service.  Cases  of  ex- 
ceptional shortness  of  stature  will  be  referred  to  the  War  Office  for  special 
consideration. 

5.  The  limits  of  age  for  candidates  for  admission  by  competition,  Queen's  cadets, 
Queen's  honorary  cadets,  Indian  cadets,  and  pages  of  honour,  will  be  from  17  to  20; 
for  students  of  the  universities  who  shall  have  passed  the  intenm  examination  an 
specified  in  par.  24,  from  17  to  21 ;  for  graduates  of  the  universities  who 
shall  have  passed  the  examination  for  the  degree  of  B.A.  or  M.A.,  from  17  to  22; 
and  for  lieutenant  from  the  militia,  from  19  to  22.  Officers  who  entered  the 
militia  between  the  16th  of  February  and  the  1st  of  November  1871,  inclusive, 
may  be  admitted  up  to  the  age  of  23. 

6.  Candidates  who  desire  to  compete  for  commissions  in  West  India  regiments 
may  be  admitted  up  to  the  age  of  24. 

7.  Candidates  must  be  within  the  prescribed  limits  of  age  on  the  following 
date  : — ^Candidates  for  admission  by  competition,  Queen's  cadets.  Queen's  honorary 
cadets,  Indian  cadets,  and  pages  of  honour,  on  the  1st  of  January  next  following 
the  winter  examination,  and  on  the  1st  of  July  for  the  Midsummer  examination. 
Graduates  and  students  from  the  universities,  on  the  date  of  passing  the  university 
examination,  as  specified  in  par.  24.  Lieutenants  from  the  militia,  on  the  1st  of 
May  of  the  year  in  which  they  are  recommended  for  a  commission  in  the  army. 

8.  Notice  will  be  given,  from  time  to  time,  of  the  number  of  sub-lieutenandes 
open  to  general  competition  at  each  periodical  examination. 

9.  A  candidate  for  admission  by  competition  at  the  December  or  July  ezamina* 
tions  must  send  to  the  military  secretary,  not  less  than  one  month  before  the  1st 
of  December  or  the  1st  of  July  respectively,  an  application  to  be  examined,  accom^ 
panied  by  the  following  papers  : — 

(a)  An  extract  from  the  register  of  birth ;  or,  in  default,  a  declaration  made 
by  one  of  his  parents  or  guardians  before  a  magistrate,  giving  his  exact  age. 

(6)  A  certificate  of  good  moral  character,  signed  by  a  clergyman  of  the  parish 
in  which  he  has  recently  resided,  or  by  the  tutor  or  head  of  the  school  or  college 
at  which  he  has  received  his  education,  for  at  least  the  two  preceding  years,  or 
some  other  satisfactory  proof  of  good  moral  character. 

10.  A  candidate  who  has  once  bedu  examined  will  only  be  required,  when  he 
applies  to  be  examined  again,  to  forward  a  certificate  of  good  moral  character  for 
the  interval  between  the  two  examinations. 

11.  All  candidates  will  be  required  to  satisfy  the  Civil  Service  Commissioners  in 
the  following  subjects  : — 

(1)  Mathematics — viz.  (a)  arithmetic,  including  vulgar  and  decimal  fractions^ 
proportion,  and  simple  interest ;  (6)  geometry,  not  beyond  the  standards  of  the 
first  book  of  Euclid. 

(2)  French,  German,  or  some  other  modern  language,  the  examination  being 
limited  to  a  translation  from  the  language,  and  grammatical  questions. 

(3)  Writing  English  correctly,  and  in  a  good  legible  hand,  from  dictation. 

(4)  The  elements  of  geometrical  drawing,  including  the  construction  of  scales, 
and  the  use  of  simple  mathematical  questions. 

(5)  Geography. 

12.  No  marks  will  be  allotted  for  the  above  preliminary  examination  except  for 
geometrical  drawing,  the  maximum  number  for  which  will  be  300. 

The  preliminary  examination  will  be  dispensed  with  in  all  other  subjects  in  the 
case  of  candidates  who  have  passed  it  at  the  previous  examinations. 

13.  The  further  examination  will  be  proceeded  with  immediately  on  the  con- 
clusion of  the  preliminary  examination.    Candidates  who  fail  in  the  prelimioary 

examination  will  be  informed  of  their  failure  as  soon  as  possible,  and  thej  will  thei 
be  released  from  further  attendance. 
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14.  The  subjects  of  the  further  examination  and  the  maximum  number  of  marks 
obtainable  for  each  subject*  will  be  as  follows : — 

(1)  Mathematics — viz.  algebra,  up  to  and  including  quadratic  equations ;  the 
theory  and  use  of  logarithms,  geometry,  plane  trigonometry,  and  mensuration — 
3000  marks. 

(2)  English  composition,  tested  by  the  power  of  writing  an  essay,  a  letter,  or 
pr6si8;  English  literature, limited  to  specified  authors ;  and  English  history,  limited  to 
certain  fixed  periods,  the  authors  and  periods  being  notified  beforehand — 3000  marks. 

(3)  Latin~3000  marks. 

(4)  Greek— 3000  marks. 

(5)  French,  the  examination  to  be  partly  colloquial — 2000  marks. 

(6 )  German,  the  examination  to  be  partly  colloquial — 2000  marks. 

(7)  Experimental  sciences — viz.*  (a)  chemistry  and  heat,  or  (6)  electricity  and 
magnetism — 2000  marks. 

(8)  General  and  physical  geography  and  geology — 2000  marks. 

(9)  Drawing,  freehand — 1000  marks. 

Of  these  nine  subjects,  candidates  will  not  be  allowed  to  take  up  more  than  four, 
nor  less  than  two,  exclusive  of  drawing. 

15.  In  order  to  secure  a  proper  proficiency  in  all  the  subjects  taken  up  by  a 
candidate,  a  certain  number  will  be  deducted  from  the  marks  gained  by  the  can- 
didate in  each  subject. 

16.  The  following  will  be  the  mode  of  selecting  the  successful  candidates  at  the 
open  competitive  examination.  After  the  proper  deduction  (in  accordance  with 
par.  15)  has  been  made  from  the  number  of  marks  gained  by  each  candidate 
in  the  several  subjects  in  which  he  has  been  examined,  the  remainders  will  be 
summed  up,  and  the  marks  gained  by  the  candidate  in  geometrical  drawing  at  the 
preliminary  examination  will  be  added  thereto.  The  resulting  total  will  determine 
the  place  of  the  candidate  in  the  competition  list,  the  successful  candidates  being 
those  who  stand  at  the  head  of  the  list  up  to  the  number  of  vacancies  competed  for. 

17.  Queen's  cadets  are  sons  of  officers  of  the  army,  royal  navy,  and  royal 
marines,  who  have  fallen  in  action,  or  died  of  wounds  received  in  action,  or  of 
disease  contracted  on  service  abroad,  and  who  have  left  their,  families  in  reduced 
circumstances.  They  are  appointed  by  the  secretary  of  state  on  the  recommendation 
of  the  Commander-in-Chief  or  the  First  Lord  of  the  Admiralty. 

18.  Honorary  Queen's  cadets  are  sons  of  officers  of  the  army,  royal  navy,  and 
royal  marines,  who  were  killed  in  action,  or  who  have  died  of  wounds  received  in 
action  within  6  months  of  such  wounds  having  been  received,  or  of  illness  brought 
on  by  fatigue,  privation,  or  exposure  incident  to  active  operations  in  the  field  before 
an  enemy,  within  6  months  after  their  having  been  first  certified  to  be  ill.  (See 
art.  5  of  the  royal  warrant  of  the  27th  of  November  1873,  clause  151,  Armv 
Circulars,  1873.) 

19.  Applications  for  Queen's  cadetships  should  be  addressed  to  the  military  secre- 
taryif  the  candidate  is  the  son  of  an  officer  of  the  army,  or  to  the  secretary  of  the 
Admiralty  if  the  candidate  is  the  son  of  an  officer  of  the  royal  navy  or  royal  marines. 

20.  Indian  cadets  are  the  sons  of  persons  who  have  served  in  India  in  the  military 
or  civil  service  of  her  Majesty  or  of  the  East  India  Company,  and  are  nominated  by 
the  Secretary  of  State  f  *r  India  in  Council,  under  the  provisions  of  21  and  22  Vict, 
cap.  106,  and  23  and  24  Vict.  cap.  100.  Applications  for  Indian  cadetships  should 
be  addressed  to  the  military  secretary,  India  Office. 

21.  A  Queen's  cadet,  honorary  Queen's  cadet,  Indian  cadet,  or  page  of  honour 
must  send  the  papers  mentioned  in  pars.  9  and  10  to  the  military  secretary 
immediately  on  receiving  any  order  from  him  so  to  do. 

22.  In  accordance  with  art.  1  of  the  royal  warrant  of  the  30th  of  October 
1871,  Queen's  cadets,  honorary  Queen's  cadets,  Indian  cadets,  and  pages  of  Kq\^a>&x 
will  be  required  to  pass  a  qualifying  entrance  exammaWou  otA^ — \.t.  «bl\Kt  Vwvisst 


*  Saljf.-ctB  (a)  and  (If)  are  alternative ;  a  candidate  wVU.  net \s«  «a;!L»v«^  V>  ^Akfe ^^\yy^w 
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passed  the  preliminary  examination  under  par.  11,  to  obtain  under  pars.  14  and  15 
such  an  aggregate  of  marks  as  may  indicate  in  the  judgment  of  the  Civil  Serrice 
Commissioners  a  competent  amount  of  general  proficiency. 

23.  Candidates  who  can  produce  a  university  certificate,  as  prescribed  in  para- 
graph 24,  will  be  exempted  from  the  qualifying  entrance  examination  described  in 
the  preceding  paragraph. 

24.  A  graduate  or  student  of  one  of  the  universities  hereinafter  specified  who  is 
a  candidate  for  the  commission  of  sub-lieutenant  must  send  an  application  to  the 
military  secretary  not  later  than  the  31st  of  May  or  the  31st  of  October  next  fol- 
lowing the  date  of  his  university  qualification,  with  a  view  to  his  appointment 
under  the  provisions  of  par.  25.  The  application  must  be  accompanied  by 
papers  (a)  and  (6)  described  in  par.  9,  and  by  a  certificate  from  the  proper 
authority  that  he  has  taken  his  degree  in  arts,  or  has  passed  the  university  exam- 
ination specified  below : — 

Oxford — Moderations. 

Cambridge — ^The  previous  examination. 

Dublin — The  final  examination  of  the  senior  freshman  year. 

Durham — ^The  first  year's  examination. 

Queen's  University,  Ireland — ^The  first  university  examination  in  arts  or  in 
engineering. 

Scotch  universities. — ^The  examination  for  candidates  for  the  army. 

London  University — ^The  first  examination  for  the  degrees  of  B.A.,  LL.B.,  B.Sc. 
or  M.B. 

25.  Notice  will  be  given,  from  time  to  time,  of  the  number  of  vacancies  which 
will  be  allotted  half-yearly  to  university  candidates.  In  case  there  should  be 
more  candidates  than  vacancies,  the  required  number  will  be  selected  by  com- 
petition among  the  said  candidates  at  the  ensuing  July  or  December  examination. 
The  successful  candidates  must  then  be  prepared  to  accept  commissions  in  the 
course  of  the  following  6  months,  otherwise  their  claims  will  lapse. 

26.  Notice  will  be  given,  from  time  to  time,  to  ofiicers  commanding  militia 
regiments  whenever  they  will  be  permitted  to  recommend  a  lieutenant  for  a  com- 
mission in  the  army.;  probably  one  in  each  year  for  a  battalion  of  10  companies 
and  for  other  battalions  in  proportion. 

27.  Before  a  lieutenant  of  militia  can  be  granted  a  commission  as  a  lieutenant 
in  the  army,  he  will  be  required  (a)  to  have  served  two  annual  trainings  with  his 
militia  regiment ;  (6)  to  pass  the  qualifying  examination  described  in  par.  22, 
or  to  produce  a  university  certificate  as  prescribed  in  par.  24 ;  (c)  to  produce 
a  certificate  from  a  board  of  examination  that  he  is  thoroughly  acquainted  with 
the  following  subjects  * :  —  The  first  two  parts  of  the  field  exercise  of  the 
infantry  and  the  command  of  a  company  in  battalion.  Rifie  drill  and  practice ; 
and  the  theoretical  principles  of  musketry  as  defined  in  the  authorised  book  of 
instruction.  The  duty  of  regimental  orderly  officers,  of  officers  commanding 
guards,  and  of  subaltern  officers  of  guards  under  officers  of  superior  rank,  and  the 
mode  of  marching  reliefs  and  posting  sentries.  Those  parts  of  the  Queen's  Regu- 
lations and  Orders  for  the  Army  which  relate  to  the  duties  and  conduct  of  a  subaltern 
officer ;  and  the  Mutiny  Act  and  Articles  of  War,  so  far  as  is  necessary  for  the  per- 
formance of  the  duties  of  a  member  of  a  court-martial.  The  regulations  for  the 
army  in  regard  to  the  pay  and  messing  of  the  troops,  the  supply  of  clothing  and 
necessaries,  and  all  details  regarding  the  mode  of  carrying  the  various  articles  of 
the  soldiers'  kit,  arms,  accoutrements,  and  ammunition,  (d)  To  be  recommended 
by  his  commanding  officer,  the  recommendation  being  confirmed  by  the  o£Boer 
commanding  the  subdistrict,  and  the  general  officer  commanding  the  district. 

28.  Lieutenants  of  militia  recommended  under  par.  26,  who  are  within   the 

*  When  an  officer  haawltblu  two  yean  oXAaYxve^  &  c«t\.\&c«itA  q^  <VuaUflGation  In  drill  fhim  a 
^c&ool  of  fnsrruction  or  from  a  boai^  ot  ot&cftT%«  \i«  ^>l>\  \k>  «^»9n>V&a^  ^«i\^  \a.  wdb  ct  tlie 
inquired  sul^ecta  as  he  has  tiOi  already  pasMd  \u. 
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limits  of  age  prescribed  in  par.  5,  will  be  examined  by  the  Civil  Service  Com- 
missioners (par.  27),  (6)  in  October  of  each  year.  Notification  of  such  exami- 
nation will  be  made  by  the  military  secretary.  Candidates  who  fail  in  this 
examination  will  be  allowed  two  other  trials  at  the  next  ensuing  examinations  for 
first  appointments. 


III.— REGULATIONS  FOR  THE  GOVERNMENT  OF  THE  ROYAL 
MIUTARY  COLLEGE  AT  SANDHURST. 

1.  The  Royal  Military  College  is  maintained  for  the  purpose  of  affording  a 
special  military  education  to  sub-lieutenants  of  cavalry  and  infantry  recently 
appointed,  and  to  successful  candidates  in  the  competitive  examinations  for 
commissions. 

2.  The  number  of  sub-lieutenants  admitted  to  the  college  will  vary  according 
to  the  requirements  of  the  service. 

3.  The  dates  of  admission  will  be  the  10th  of  February  and  10th  of  September 
in  each  year. 

4.  The  college  terms  will  be— -(a)  from  the  10th  of  February  to  the  30th  of 
July,  with  suspension  of  study  during  a  fortnight  at  Easter ;  (6)  from  the  10th  of 
September  to  the  15th  of  December.  The  intermediate  periods  will  constitute  the 
vacations. 

5.  The  Commander-in-Chief  will  be  the  president  of  the  Royal  Military  College. 

6.  The  college  will  be  under  the  command  of  a  governor,  who  will  be  solely 
responsible  for  discipline  and  for  the  general  superintendence  of  the  studies. 

7.  He  will  be  assisted  in  the  arrangement  of  the  studies  by  a  board,  composed 
of  the  professors  or  senior  instructors  of  the  difiTerent  branches.  The  head  of  each 
branch  will  have  the  general  power  of  supervision  and  inspection  over  the  studies 
in  his  department,  with  the  duty  of  reporting  on  them  to  the  governor. 

8.  The  governor  will  be  assisted  by  a  staff  officer,  who  will  be  responsible  in 
his  temporary  absence  for  the  charge  of  the  establishment.  This  officer  will  have 
the  custody  of  the  records  and  the  correspondence  of  the  college,  and  will  give  the 
governor  such  assistance  as  he  may  require. 

9.  The  quartermaster  will  perform  the  duties  of  acting  commissary. 

10.  The  sub-lieutenants,  being  commissioned  officers,  are  under  the  Mutiny  Act 
and  Articles  of  War,  and  must  conform  to  her  Majesty's  regulations  in  all  respects. 
While  resident  at  the  college,  they  will  be  subject  to  such  rules  and  regulations  as 
are,  or  may  be  from  time  to  time,  established  for  the  maintenance  of  good  order 
and  discipline. 

1 1.  The  governor  will  have  the  power  of  removing  for  a  period  not  beyond  the 
corresponding  period  in  the  next  term  any  sub-lieutenant  guilty  of  insubordinate 
or  ungentlemanlike  conduct,  or  of  repeated  acts  of  irregularity,  and  will  report 
the  circumstances  to  his  Royal  Highness  the  Field  Marshal  Commanding-in-Chief. 

12.  Sub-lieutenants  reported  for  habitual  inattention  to  their  studies,  or  failing 
to  pass  satisfactorily  through  the  probationary  examination  at  the  end  of  their 
first  term,  will  be  specially  brought  under  the  notice  of  his  Royal  Highness,  with  a 
view  to  their  cases  being  considered  as  to  the  necessity  of  removal  from  the  college. 

13.  In  cases  requiring  more  serious  notice,  a  student,  if  commissioned,  will  be 
liable,  on  the  report  of  the  governor  to  his  Royal  Highness,  to  be  removed  from 
the  service,  or,  if  not  commissioned,  to  be  removed  from  the  list  of  candidates 
awaiting  their  commissions. 

14.  Sub-lieutenants  who  misconduct  themselves  during  their  residence  at  the 
college  will  be  liable  to  the  forfeiture  of  the  antedate  to  which  they  would  other- 
wise be  entitled  in  accordance  with  par.   28.     They  will  also,  if  temporarily 
removed  from  the  college  for  misconduct,  be  liable,  \uid«,T  \.Vift  Y^Q^\&vQk\k&  ^"l  S>ev^ 
royal  warrant  of  the  15th  of  February  1875,  lo  \.\i«  tox^«v\Axt^  ^l  ^v^  ^«^  «^^^ 
period  as  the  secretary  of  state  may  direct. 
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15.  The  sub-lieutenants  will  be  distributed  in  divisions  of  not  less  than  25,  each 
division  being  under  the  immediate  charge  of  one  of  the  professors  or  instructors 
selected  by  the  governor. 

16.  The  officers  of  divisions  will  be  the  channel  of  communication  on  all  subjects 
between  the  sub-lieutenants  and  the  governor.  They  will  mess  with  their  divi- 
sions, and  will  exercise  a  general  superintendence  over  them,  for  which  they  will 
be  responsible  to  the  governor. 

17.  During  the  hours  of  study  the  sub-lieutenants  will  be  under  the  charge  of 
the  professors  and  instructors,  to  whose  ordei's  they  will  be  required  to  pay 
implicit  obedience. 

18.  Sub-lieutenants  will  salute  the  governor  and  assistant  to  the  governor  on 
all  occasions,  whether  in  or  out  of  uniform,  and  the  professors  and  instrnctors 
when  on  duty,  on  parade,  or  when  under  instruction. 

19.  The  sub-lieutenants  will  be  required  to  appear  at  all  times  in  uniform, 
except  when  on  leave  of  absence,  or  otherwise  exempted  by  the  governor. 

20.  The  study  undress  may  be  worn  at  all  times  when  sub-lieutenants  are  under 
instruction,  with  the  exception  of  riding  or  parade,  when  they  will  wear  their 
undress  uniform.     The  forage  cap  will  be  worn  with  the  study  undress. 

21.  The  course  of  instruction  for  each  sub-lieutenant  will  last  during  two  terms. 
The  following  will  be  the  subjects  of  study : — (a)  Queen's  Regulations  and  Orders 
for  the  Army,  regimental  interior  economy,  accounts,  and  correspondence ;  (6) 
military  law ;  (c)  the  elements  of  tactics  ;  (d)  field  fortification,  and  the  elements 
of  permanent  fortification ;  (e)  military  topography  and  reconnaissance  ;  (/)  in- 
fantry and  field  artillery  drill,  riding,  and  gymnastics. 

22.  At  the  end  of  the  course  the  sub-lieutenants  will  be  required  to  pass  an 
examination  in  the  field  and  on  paper,  and  those  who  pass  the  examination  will  be 
gazetted  to  regiments  in  which  there  may  be  vacancies  for  sub-lieutenants,  with  a 
view  to  their  completing  the  period  of  service  required  before  they  can  be  pro- 
moted to  the  ranic  4)f  lieutenant. 

23.  On  the  pass  Iht  of  the  examination  prescribed  in  the  foregoing  paragraph, 
sub-lieutenants  will  be  placed  in  one  of  three  classes,  according  to  their  proficiency, 
as  shown  at  the  examination. 

24.  The  examination  will  be  qualifying,  not  competitive,  and  the  candidates  will 
be  arranged  alphabetically  in  each  class. 

25.  The  standard  of  qualification  for  the  respective  classes  will  be  decided  upon 
from  time  to  time  by  the  Secretary  of  State  for  War,  and  announced  to  the  sub- 
lieutenants at  the  commencement  of  their  course. 

26.  Marks  will  be  allotted  to  the  subjects  in  the  following  proportions : — Queen's 
Regulations,  &c.,  1^  ;  military  law,  2 ;  elements  of  tactics,  3 ;  fortification^  3 ; 
military  topography  and  reconnaissance,  3. 

27.  In  tactics,  fortification,  and  military  topography  and  reconnaissance,  one- 
fourth  of  the  marks  will  be  reserved  for  notes  and  drawings  done  during  the  course. 

28.  In  accordance  with  the  power  vested  in  the  secretary  of  state  by  art.  3 
of  the  royal  warrant  of  the  30th  October  1871,  he  has  decided  that  the  lieutenants* 
commissions  of  officers  who  pass  in  the  1st  class  will  be  antedated  two  years ; 
and  those  of  officers  who  pass  in  the  2nd  class,  12  months.  No  antedate  will  be 
granted  to  officers  who  pass  in  the  third  clflss. 

29.  Every  antedate  will  date  back  from  two  years  subsequent  to  the  date  of 
the  original  commission  as  sub-lieutenant.  No  commission  as  lieutenant  will  be 
granted  until  the  officer  has  served  two  years  as  sub-lieutenant. 

30.  Under  the  provisions  of  that  portion  of  art.  3   of  the  royal  warrant  of 

the  30th  of  October  1871,  which  is  amended  by  the  royal  warrant  of  the  30th  of 

January  1875,  sub-lieutenants  may  be  removed  from  the  service  if  they  ikil  to 

pass  the  examination  at  the  Royal  Military  College  within  two  years  from  the  date 

of  their  oommissions  as  Bub^lieutenaiits.    They  will  be  allowed  to  be  re-axamiBed 

oacCf  at  the  Military  College,  provided  t^o  'jftw*  iicOTx  >Jii^  ^^\a  >s£  tii^ir  ooauiii** 
sjoas  as  sub-Jieutenants  »baU  aot  \\vr«  w^Vt%^* 
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31.  In  order  to  ensure  due  diligence  during  the  whole  period  of  residence,  there 
will  be  a  probationary  examination  at  the  end  of  the  first  term  in  the  work  of  the 
term.  No  sub-lieutenant  will  be  permitted  to  reside  for  more  than  one  year  at 
the  college,  except  in  cases  of  protracted  illness,  or  long  absence  from  any  unavoid- 
able cause,  or  his  being  prevented  from  unavoidable  cause  from  undergoing  the 
final  examination. 

32.  The  mess  rooms,  ante-rooms,  and  quarters  of  the  sub-lieutenants  are  furnished 
in  all  essentials  by  the  government ;  plate,  linen,  and  china,  and  every  article  of 
mess  equipment,  are  supplied  by  the  government,  and  no  contributions  on  those 
accounts  will  be  required  from  sub-lieutenants. 

33.  The  messes  will  be  conducted  in  every  respect  like  a  regimental  mess,  with 
strict  regard  to  economy. 

34.  All  unmarried  officers  of  the  college  will  be  required  to  mess  with  the  sub- 
lieutenants. Those  officers  who  ai*e  married  will  mess  with  the  sub-lieutenants  if 
required  to  do  so  by  the  governor. 

35.  Sub-lieutenants  will  provide  themselves,  before  they  join  the  college,  with 
the  prescribed  uniform,  and  with  the  books  and  instruments  required  for  their 
instruction. 

36. '  Sub-lieutenants  will  pay  for  their  messing  and  washing.  The  amount  dae 
from  each  officer  for  his  messing  and  washing  will  be  paid  by  him  monthly  to  the 
paymaster  of  the  college. 

37.  All  sub-lieutenants  will  be  required  to  contribute  a  certain  sum  monthly  to 
meet  the  expenses  of  a  special  laundry  which  has  been  found  to  be  requisite. 

38.  No  person  whatever  belonging  to  the  Royal  Military  College  will  receive  a 
present  from  any  sub-lieutenant,  or  from  the  relations  or  friends  of  any  sub- 
lieutenant.* 


IV.— EXAMINATION  OF  OFFICERS  FOR  PROMOTION  TO  THE  RANK 

OF  MAJOR. 

Each  candidate  for  promotion  to  the  rank  of  major  will  in  future  be  supplied 
with  a  contoured  map,  or  sketch  of  ground  similar  to  those  used  for  the  war  game, 
upon  which  he  will  be  required  to  delineate  and  explain  the  disposition  of  a  com- 
bined force  of  the  "three  arms"  under  given  conditions — 1st,  as  an  advance  or 
rear  guard ;  2nd,  on  outposts ;  3rd,  for  the  attack  or  defence  of  a  small  chosen 
position.  The  examining  board  will  be  required  to  test  the  candidate*s  knowledge 
of  the  principles  of  combined  movements,  supply  of  ammunition,  food,  forage,  &c., 
and  system  of  regimental  orderly-room  work  and  correspondence  by  means  of  a 
t'tt>a  voce  examination.  A  set  of  questions  on  elementary  tactics,  as  specified  in 
the  Sandhurst  course,  will  be  given.  These  questions,  which  are  to  be  answered 
in  writing,  will  not  turn  on  knowledge  of  dates  or  details,  but  will  be  calculated 
to  enable  the  candidate  to  show  that  he  has  studied  some  of  the  standard  works  on 
tatics, 'relating  to  the  attack  and  defence  of  positions,  and  to  advanced  and  rear  guards 
And  outposts.  These  questions  will  be  supplied  by  the  director-general  of  military 
education,  to  whom  the  answers  will  be  transmitted  for  examination.  In  order  to 
pass  this  part  of  the  examination,  the  candidate  must  know  thoroughly  how  to  read 
a  military  map  or  plan.  The  following  works  may  prove  useful  to  officers  pre- 
paring themselves  for  examination,  in  doing  which  they  can  also  have  the  occa- 
sional assistance  of  the  garrison  instructors  in  the  afternoon  : — Hamley's  '  Opera- 
tions of  War,*  Cleiy*8  *  Minor  Tactics  *  (Sandhurst  text-book),  Home's  *  Precis 
of  Tactics,*  Boughey*s  *  Elements  of  Military  Administration,'  Simmons  on 
*  Courts-martial,*  and  •  Soldier's  Pocket-book.* 

*  Since  the  above  rules  came  into  force,  another  change  in  the  admission  of  candidates  for  the 
army  is  about  to  take  place.    It  is  intended  from  January  1, 18YY,  to  send  cadets  fot  tXM^  ^&Qfe 
and  cavalry  to  Sandhurst,  after  passhig  their  prelimmaty  eoBHxn^T^^OTi  XsrSsswi  ^^  ^^i'^.^«cs^"^ 
CommisslonerB,  to  study  at  that  college  for  their  con\m\Ba\ona,  «\m\\ax  \ft  n»\»X^«a  \wcsk^  ^s»& 
cttsUm.    The  ruke  on  the  sul^ct  JuLve  not  yet  been  issued. 
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v.— ROYAL  WARRANT  RELATIVE  TO  SUB-LIEUTENANTS. 

Sub-lieutenants  shall  be  removed  from  our  army  for  moral  or  physical  unfitness. 
They  shall,  ej;cept  in  the  case  of  non-commissioned  ojScers  promojed— tP  be  sub- 
^^eutenants,  "be  required  to  pass  the  examination  for  the  rdilfc  firlieutenant  pre- 
s^i'ibed  hy  Che  standing  regulations  for  the  promotion  of  sub-lieutenants  in  our 
infantry  and  cavalry  of  the  line  i^thin  two  years  from  the  date  of  their  commissions, 
and  the  professional  examination  tor  Ihe  rant  within  lliy  3^^ar"  next  iolluwlllg, 
failing  to  do  which  they  shall  be  removed  from  our  service.  Sub-lieutenants  who 
shall  twice  fail  to  pass  the  examination  prescribed  by  the  aforesaid  standing  regu- 
lations may  at  once  be  removed  from  our  service,  notwithstanding  that  two  years 
from  the  date  of  their  appointment  as  sub-lieutenants  shall  not  have  expired.  If 
appointed  to  regiments  serving  in  India,  the  professional  examination  shall  be  passed 
within  the  first  year  from  the  date  of  their  commissions,  and  the  examination  pre- 
scribed by  the  standing  regulations  for  the  promotion  of  sub-lieutenants  in  our 
cavalry  and  infantry  of  the  line  within  the  two  years  next  following,  subject  to 
the  like  removal. 


VI.— FIRST  APPOINTMENTS  TO  THE  ARMY. 

1.  On  the  conclusion  of  a  competitive  examination,  such  successful  candidates 
only  shall  be  appointed  to  sub-lieutenancies  as  the  requirements  of  the  service  at 
home  and  abroad  may  warrant. 

2.  Such  successful  candidates  as  cannot  receive  commissions  as  sab-lieutenants 
immediately  shall  undergo  a  course  of  instruction  as  students  until  such  time  as 
vacancies  may  occur  to  which  they  can  be  appointed  as  sub-lieutenants. 

3.  Sub^lieutenants,  in  order  to  qualify  for  the  rank  of  lieutenant,  shall  be 
required  to  serve  satisfactorily  with  one  of  our  regiments  for  such  period  as  shall 
from  time  to  time  be  determined  by  our  secretary  of  state,  and  either  before  or 
after  such  service  (except  in  the  case  of  non-commissioned  officers  promoted  to  be 
sub-lieutenants)  shall  go  through  such  a  course  of  study  and  pass  such  a  pro- 
fessional examination  as  may  be  fixed  from  time  to  time. 


VII.— FORM  OF  DECLARATION  TO  BE  SIGNED  BY  OFFICERS  APPLYING 

FOR  EXCHANGE  AND  ON  PROMOTION. 

The  following  is  the  declaration,  on  applying  to  exchange,  to  be  made  by  the 
receiver : — 

^^  I,  A.  B.,  hereby  solemnly  declare,  on  my  honour  as  an  officer  and  a  gentleman, 
that  the  proposed  exchange  with  C.  D.  does  not  originate  in  any  cause  affecting 
my  honour  or  my  character  or  professional  efficiency ;  that  it  is  my  bona  fide 
intention  to  join  immediately  and  do  duty  with  the  corps  to  which  I  propose  to 
exchange  for  at  least  a  period  of  12  months;  and  I  further  declare  that  none  of 
the  officers  belonging  to  my  present  regiment,  or  to  the  regiment  to  which  I  pro- 
pose to  exchange,  except  C.  D.,  have  paid  or  promised  to  pay  any  money  or  money's 
worth  to  me,  or,  to  the  best  of  my  knowledge  and  belief,  to  any  person  on  my 
behalf  or  in  my  interest,  directly  or  indirectly,  in  consideration  of  the  proposed 
exchange ;  and  1  promise  honourably  and  unreservedly  not  to  receive  or  in  any 
manner  recognise  any  such  payment  on  account  of  such  exchange,  either  now  or 
hereafter." 

The  declaration  for  the  payer  on  applying  to  exchange  contains  similar  clauses. 
The  declaration  on  promotion  is  as  follows : —   • 

"  I,  A.  B.,  hereby  declare,  on  m^  \ioTio\«  «a  wx  ^sSwsKt  vad. «.  gentleman,  that  I 
have  not,  nor  to  the  hest  of  my  \j«\\ft?  Vaa  w^i  v^icwjpa.  wi.  \sii  Vfi««i&  <ast  \a^  w^ 
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interest,  directly  or  indirectly,  paid  or  transferred,  or  agreed  to  pay  or  transfer, 
any  sum  of  money,  valaable  security,  or  other  thing  in  respect  of  my  promotion 

to  the  rank  of ,  or,  since  the  1st  of  November  1871,  in  respect  of  my  steps  in 

the  regiment  leading  to  such  promotion;  and  I  promise  honourably  and  un* 
reservedly  not  to  make,  or  cause  to  be  made,  in  any  way  hereafter  any  such 
payment  or  transfer  in  respect  of  such  promotion." 


VIII.— STAFF  COLLEGE. 

I.  The  Staff  College  is  open  to  officers  of  all  arms  of  the  service,  and  shall 
consist  of  40  students  ;  admission  to  the  college  being  determined  by  a  competitive 
examination.  Only  one  officer  at  a  time  can  belong  to  the  college  from  a  battalion 
of  infantry,  or  a  regiment  of  cavalry,  and  only  ten  officers  at  a  time  from  the  two 
corps  of  royal  artillery  and  royal  engineers,  but,  so  far  as  the  exigencies  of  the 
service  shall  permit,  there  will  be  no  limitation  to  the  numbers  allowed  to 
compete  for  admission.  Every  application  to  study  at  the  Staff  College  must  be 
made  whilst  the  officer  making  it  is  present  and  serving  with  his  regiment,  through 
the  commanding  officer.  No  application  from  an  officer  on  leave  will  be  enter- 
tained, and  officers  are  not  to  be  granted  leave  to  be  absent  from  their  regiments 
or  depots  with  the  view  of  preparing  themselves  to  compete  for  admission  to  the 
Staff  College. 

II.  Twenty  vacancies  will  be  offered  for  competition  annually,  three  of  which 
may  be  filled  by  officers  of  the  royal  artillery  and  two  by  officers  of  the  royal 
engineers,  provided  they  are  among  the  twenty  candidates  highest  on  the  list. 
The  principle  under  which  officers  are  allowed  to  enter  the  Staff  College  being 
that  of  pure  competition,  it  follows  that  candidates  who  may  be  found  qualified 
at  any  examination,  but  who,  from  want  of  a  sufficient  number  of  vacancies, 
cannot  then  be  admitted,  will  not  have  any  claim  to  subsequent  admission 
without  undergoing  another  competitive  examination. 

III.  No  payment  is  required  from  students  to  the  funds  of  the  college,  beyond 
an  entrance  fee  of  £3  from  an  unmarried  and  £1  10s.  from  a  married  officer,  as  a 
contribution  to  the  college  mess  funds  in  addition  to  the  regulated  quarterly 
subscription ;  and  an  entrance  subscription  of  £3  3s.  to  the  college  library. 

IV.  The  qualifications  requisite  for  admission  are — 

(a)  A  service  of  not  less  than  five  years,  previous  to  examination,  exclusive  of 

leave  of  absence.* 
(6)  A  certificate  from  his  commanding  officer,  that  the  candidate  is  in  every 

respect  a  thoroughly  good  regimental  ofiScer. 
(c)  A  report  on  the  following  questions,  to  be  confidentially  answered  by  a 
board,  consisting  of  the  commanding  officer  and  the  two  next  senior 
officers  of  the  candidate's  regiment,!  viz. : — 

Is   his   conduct    marked   by  steadiness   and   prudence,   and   is   he 

temperate  in  his  habits  ? 
Is  he  extravagant  in  his  mode  of  living  ? 

Does  he  display  zeal,  activity,  intelligence,  and  discretion,  in  the 
performance  of  his  duties,  and  does  he  appear  to  take  an  interest 
in  his  profession? 
Report  any  other  characteristic  of  the  officer  which  renders  him 

suited  or  otherwise  for  the  duties  of  a  staff  officer. 
Is  his  disposition  such  as  would  enable  him  to  perform  those  duties 
with  tact  and  discrimination,  and  in  a  manner  calculated  to  ensure 

*  This  is  not  io  apply  to  the  usual  leave  of  absence  annually  granted  to  oflBcers  on  home 
service. 

t  Officers  on  half-pay  whose  regiments  have  been  difi\>aii^«A.  w%,  VI  ^goe^^^  N«»  «j5*a6». 
answers  to  these  queetlons  from  the  three  senior  of&oera  undei  w\xom  \!&!e7j\v«.N^\Q»eX'CKK*s^^ 
eerred. 
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their  being  cheerfallj  carried  out  by  those  to  whom  orders  would 
be  couveyed  by  him ;  or  are  his  manners  and  temper  objection- 
able, and  likely  to  cause  him  to  disagree  with  those  with  whom  he 
might  be  associated  or  be  brought  in  contact  ? 

Is  he  active  and  energetic  in  his  habits  ? 

Is  he  a  good  (fair  or  indifferent)  rider,  and  is  he  short-sighted  ? 

(d)  A  certificate  that  the  candidate,  if  not  a  captain,  has  passed  the  examina- 

tion for  a  troop  or  company. 

(e)  A  medical  certificate  of  good  health  and  fitness  for  the  active  duties  of  the 

staff. 

V.  Every  application  to  study  at  the  Staff  College  must  be  made  through  his 
commanding  officer,  whilst  the  officer  is  present  and  serving  with  his  regiment. 
No  application  from  an  officer  on  leave  will  be  entertained. 

VI.  Every  candidate,  before  being  admitted  to  the  entrance  examination,  will, 
if  practicable,  be  attached  for  a  month  to  the  staff  of  a  general  officer  commanding 
a  brigade  or  division,  who  at  the  expiration  of  this  period  will  report  confidentially 
upon  the  candidate's  general  fitness  for  staff  employment,  and  especially  upon  his 
aptitude  for  business  and  for  conducting  official  correspondence. 

VII.  The  competitive  examination  for  entrance  to  the  Staff  College  comprises 
the  following  subjects,  the  relative  value  of  each  ftt  the  examination  being  shown 
by  the  number  of  marks  attached  to  it : — 

Marks. 
Mathematics,    limited    to   arithmetic,    algebra,    geometry,)     ^^^^ 

plane  trigonometry,  and  elementary  mechanics      ..  j 

Military  history  and  geography  . .  . .        '  . .  . .      900 

French    ..  ..  ..  ..  ..  ,.  ..  ..     300 

German   . .  . .  . .  . .  . .  . .  . .  . .      300 

Hindustani  ..  ..  ..  ..  ..  ..  ..     300 

Fortification        ..  ...        ..  ..  ..  ..  ..     600 

Militaiy  drawing  . .  . .  . .  . .  . .  . .     300 

Geology,  exclusive  of  mineralogy  ..  ..  ..  ..      300 

Chemistry,  heat,  electricity,  and  magnetism    ..  ..  ..     300 

A  qualification  will  be  exacted  from  every  candidate  in — 

1.  Mathematics.     400  marks  will  be  allotted  to  arithmetic,  the  first  four 

books  of  Euclid,  and  algebra  as  far  as  simple  equations  inclusive  ;  and  of 
this  number,  at  least  250  must  be  obtained  for  qualification. 

2.  Either  French,  German,  or  Hindustani.     The  qualifying  minimum  is,  in 

French,  150  marks ;  in  German  or  Hindustani,  100  marks. 

3.  Elementary  field  fortification.     One-third  of  150  marks,  to  be  assigned 

to  a  simple  paper,  will  be  required  as  the  qualification  in  this  subject. 

VIII.  The  remaining  subjects,  as  well  as  the  higher  portions  of  mathematics, 
may  be  taken  up  or  not,  at  the  option  of  the  candidate,  the  marks  gained  therein 
and  in  the  obligatory  subjects,  after  deducting  60  from  the  marks  gained  in  each 
voluntary  subject,  being  reckoned  in  determining  his  position  in  the  list  of 
competitors. 

IX.  In  regard  to  military  history,  early  notice  will  on  each  occasion  be  given  of 
the  special  campaigns  on  which  questions  will  be  set  at  the  next  ensuing 
examination. 

X.  The  examination  of  officers  serving  in  the  United  Kingdom,  for  entrance  to 
the  Staff  College,  is  held  in  London,  about  the  month  of  June,  under  the  direction 
of  the  director-general  of  military  education.     (See  par.  xxix.) 

XI.  In  the  case  of  officers  serving  abroad,  the  examination  is  conducted  by 

means  of  the  same  printed  questions  as  are  set  for  the  examination  of  candidates 

in  London.     These  questions  are  to  be  answered  in  writing  in  the  presence  of  a 

board  of  officers,  which  w\\\  be  &^^o\iited  by  the  general  officer  in  command,  and 

which   will  certify  that  the  candvdsA^  \i«&  o>q\a\\i%^  uq  «£sv&\a&j^  ^sota  bookc,  or 

help  of  any  kind  in  the  examinatvoii.    (,^ft  ^w.  T.^T.^^ 
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XII.  Notice  will  be  given  of  each  examination,  and  detailed  instmctions  for  the 
guidance  of  candidates  will  be  published  annually  in  the  General  Orders  of  the 
Army.  Candidates  are  recommended  to  obtain  the  reports  of  the  past  examina- 
tions for  admission,  with  copies  of  the  examination  papers,  published  by  Taylor 
and  Francis,  Red  Lion  Court,  Fleet  Street. 

XIII.  The  college  course  of  study  commences  annually  on  or  about  the  1st  of 
February.  The  transmission  of  the  printed  examination  papers  to  stations  abroad 
is  so  arranged  that  the  examinations  may  be  held  simultaneously,  and  the  meriti» 
of 'the  candidates  decided  upon  in  time  to  admit  of  those  who  are  successful 
joining  the  Statf  College  by  the  1st  February  next  ensuing. 

XIV.  A  synopsis  of  the  coui*se  of  study  will  be  forwarded  to  any  officer  on 
application  to  the  director-general  of  military  education,  War  Office. 

XV.  The  following  are  the  subjects  of  instruction  at  the  Staflf  College,  viz. : — 

Obligatory. 

1 .  Mathematics  (first  year  only). 

2.  Fortification  and  field  engineering. 

3.  Artillery. 

4.  Topographical  drawing,  military  surveying  and  sketching,  and  road  making. 

5.  Reconnaissance. 

6.  Military  art,  history,  and  geography. 

7.  Military  administration  and  law. 

8.  French,  or  German,  or  Hindustani. 

9.  Riding. 

N.B. — Instruction  in  mathematics  is  limited  to  the  first  year,  and  will  comprise 
mensuration,  the  mode  of  determining  heights  and  distances  by  ground  problems, 
and  by  the  ordinary  trigonometrical  calculations  with  the  aid  of  logarithms,  the 
use  of  the  sextant,  and  elementary  mechanics. 

Voluntary. 

1.  The  two  languages  not  selected  as  obligatory. 

2.  Geology,  exclusive  of  mineralogy. 

3.  Experimental  sciences. 

4.  Photography. 

5.  Military  telegraphy. 

Officers  desirous  of  showing  their  proficiency  in  any  or  all  of  the  above  subjects, 
as  well  as  in  other  modern  languages  not  taught  at  the  college,  and  in  landscape 
drawing,  may  be  examined  therein,  nud  a  special  report  of  their  qualifications  in 
each  subject  will  be  made  to  the  Field  Marshal  Commanding-in-Chief,  provided 
they  obtain  three-fifths  of  the  maximum  allotted  to  that  subject;  but  they  will 
not  be  allowed  to  count  any  marks  thus  gained  at  the  final  examination. 

XVI.  The  course  of  study  occupies  two  years,  which  period  is  not  to  be 
exceeded  except  in  case  of  illness,  and  then  only  with  the  sanction  of  the  Field 
Marshal  Commanding-in-Chief.  The  commandant,  in  arranging  the  details  of  the 
course  of  instruction,  will  be  assisted  by  a  college  board  composed  of  the 
professors. 

XVII.  The  yearly  course  is  divided  into  two  terms,  viz.  from  the  1st  February 
to  the  15th  July,  and  from  the  1st  September  to  the  15th  December,  the  inter- 
vening periods  constituting  the  vacations. 

XVIII.  Confidential  reports  as  to  the  character  and  abilities  of  every  officer  at 
the  college,  and  his  qualifications  for  staff  employment,  will  be  forwarded  at  the 
end  of  every  term  by  the  commandant  to  the  Field  Marshal  Commanding-in- 
Chief,  and  any  student  who  is  reported  unlikely  to  make  an  efficient  staff  q^<:^'^t 
will  be  required  to  leave  the  college.  Examinations  axe  \ve\^  «X  \^Cl^  «A  ^1  vs^«t^ 
half-year;  the  Bummer  examinations  being  (^ouducledi  >>>f  XJtvt  Y^Qll«a»a\%  'il  •Csa 
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college,  and  the  winter  examinations  by  examiners  independent  of  the  establish- 
ment. 

XIX.  The  examination  at  the  end  of  the  second  term  is  probationary,  and  any 
student  will  be  required  to  withdraw  from  the  college  who  shall  fail  to  obtain 
the  minimum  aggregate  of  marks.  The  marks  gained  at  this  examination  will 
not  be  carried  on  to  the  credit  of  students  at  the  final  examination,  except  those 
gained  in  mathematics, 

The  subjects  of  the  probationary  examination,  with  the  proportions  of  credits 
attached,  will  be  as  follows : — 

1.  Mathematics      ..  ..  ..         .*,  ..  ..  ..3 

2.  Fortification       ..  ..  ..  ..  ..  ..  ..3 

3.  Military  history  . .  . .  . .  . .  . .  . .      3 

4.  Topographical  drawing,  military  surveying,  and  sketching  . .      2^ 

5.  Military  administration  . .  . .  . .  . .  . .      3 

6.  French,  German,  or  Hindustani  . .  . .  . .  . .      2 

The  minimum  aggregate  required  for  pass  at  the  probationary  examination  is 
*55.     The  counting  minimum  in  each  subject  is  *4. 

XX.  Should,  moreover,  any  marked  case  of  deficiency  or  neglect  be  brought 
under  the  notice  of  the  director-general  of  military  education,  at  any  half- 
yearly  examination,  or  at  any  other  period,  the  student  so  reported  will  be  liable 
to  removal. 

Final  Examination. 

XXI.  At  the  end  of  the  second  year  a  final  examination  will  be  held  for  the 
purpose  of  testing  the  general  proficiency  of  the  students  in  the  obligatory  sub- 
jects of  the  college  course,  as  well  as  the  qualifications  of  other  officers  who, 
under  art.  xxv.,  may  be  admitted  to  the  examination. 

Credit  will  be  given  to  each  subject  at  the  final  examination  in  the  following 
proportions : — 

1 .  Fortifications,  field  engineering,  and  artillery  . .  . .      6 


2.  Military  drawing  and  surveying,  &c. 

3.  Reconnaissance 

4.  Military  art,  history,  and  geography 
f,  JMilitary  administration 

*\  Military  law    .. 

6.  French,  German,  or  Hindustani 

7.  Mathematics    .. 


2* 

6 

4 
2 
4 
3* 


XXII.  In  the  examination  in  modern  languages  great  stress  will  be  laid  on 
original  composition,  and  on  colloquial  knowledge. 

XXIII.  For  qualification  the  students  will  be  required  to  obtain  *55  on  the 
aggregate  allotted  to  the  seven  obligatory  subjects  mentioned  in  art.  xxi.,  the 
counting  minimum  in  each  subject  being  '4.  For  **  honours  "  they  must  gain  *8  on 
that  aggregate  of  marks.  For  ^'  special  mention "  in  any  subject  '9  most  be 
obtained. 

XXIV.  After  the  final  examination  the  director-general  of  military  education 
will  draw  up  and  submit  to  the  Field  Marshal  Commanding-in-Chief  a  list  of  the 
passed  candidates,  arranged  in  the  order  of  seniority  of  their  regiments,  distin- 
guishing those  who  have  gained  "  honours." 

XXV.  Officers  of  all  branches  of  the  service  shall  be  allowed  to  pass  the  final 
examination  at  the  Staff  College  (subject  to  the  following  restrictions),  without 
having  gone  through  the  course  of  instruction  at  the  college.  Candidates  pre- 
nenting  themselves  for  the  Bnal  examination  without  having  gone  through  the 

*  Marks  brought  tor^aid  ttom  \.\ke  Y^\A.\i<aii«x^  ^-u:<aiV&.iMMGu 
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course  of  instruction  must  have  a  previous  service  of  seven  years,  and  similar 
qualifications  in  other  respects  to  those  exacted  (in  art.  iv.)  from  candidates  for 
admission  to  the  Staff  College. 

Previous  to  the  time  appointed  for  the  final  examination,  they  must  reside  at 
the  college  for  such  a  period  in  the  months  of  October  and  November,  as  may  be 
necessary  to  allow  of  their  taking  part  in  the  examination  in  reconnaissance,  and 
of  their  being  tested  under  the  direction  of  the  commandant  in  the  practical  sub- 
jects of  instruction  at  the  college. 

They  must  also  pass  the  qualifying  examination  in  mathematics  prescribed  in 
art.  vii.     They  will  also  be  tested  in  riding.  • 

XXVI.  Officers  who  have  passed  their  final  examination  at  the  Staff  College 
will  either — 

1.  Be  attached  for  three  months,  during  the  following  summer  drill  season, 

to  the  staff  of  a  general  officer  at  some  camp  where  all  the  three  arms 
of  the  service  are  present.  During  this  period  they  shall  be  regularly 
employed  as  acting  staff  officers,  and  shall  be  required  to  make  them- 
selves acquainted  with  the  organisation  of  the  several  arms,  and  with 
the  combined  movements  of  troops.  At  the  end  of  three  months  a  con- 
fidential report  shall  be  forwarded  by  the  general  officer,  stating 
minutely  their  abilities,  the  manner  in  which  they  have  performed  their 
duties,  and  the  department  of  the  staff  for  which  they  appear  to  be 
most  fit ;  or — 

2.  Be  attached,  during  the  following  summer  drill  season,  to  other  arms  of 

the  service,  for  the  purpose  of  acquiring  instruction  in  those  duties 
and  field  movements  which  are  not  common  to  their  own.  Certificates 
of  their  efficiency  therein  will  be  forwarded  to  the  adjutant-general 
by  the  officers  commanding  the  corps  to  which  they  have  been 
attached. 

Officers  of  cavalry  and  infantry  will  attend  at  Woolwich,  or  such 
other  station  as  may  be  named,  for  instruction  in  artillery  for  a  period 
of  two  months. 

Officers  of  cavalry  will  be  attached  to  infantry  for  two  months. 

Officers  of  artillery,  horse  artillery  excepted,  will  be  attached  to 
cavalry  for  one  month,  and  officers  of  engineer  and  infantry  for  two 
months. 

Officers  of  artillery  and  engineers  will  not  be  required  to  be  attached 
to  infantry. 

XXVII.  Candidates  who  shall  have  proved  their  fitness  for  employment  in  the 
topographical  department  of  the  War  Office,  by  a  superior  knowledge  of  French 
and  German,  as  well  as  of  topography,  will  be  named  in  the  report  of  the 
director-general  of  military  education  as  qualified  for  employment  in  that 
department. 

XXVIII.  Officers  who  fail  either  at  the  probationary  examination,  or  at  the 
final  examination,  whether  they  have  or  have  not  gone  through  the  course  of  in- 
struction at  the  college,  will  not  be  allowed  to  present  themselves  again,  either 
for  admission  to  the  college  or  at  the  final  examination  under  art.  xxv. 

Home  Stations. 

XXIX.  Officers  serving  in  the  United  Kingdom  who  are  desirous  of  entering  the 
Staff  College  must,  before  a  date  which  will  be  made  known,  inform  their  com- 
manding officers,  by  whom  the  certificates  from  (a)  to  (e),  par.  iv.,  will  be  prepared 
and  forwarded  through  the  usual  channel  to  the  adjutant-general  of  the  forces. 
General  officers,  in  transmitting  these  applications,  will  record  their  opinions  as  to 
the  fitness  or  otherwise  of  the  applicants  for  staff  work,  should  they  be  able  to  dck 
so  from  their  personal  knowledge  of  them. 
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If  these  certificates  are  satisfactory,  orders  will  be  issued  for  carrjing  out  the 
test  prescribed  in  par.  vi. 

General  officers  will  report  not  later  than  20th  May  upon  the  candidates  then 
attached  to  their  staff;  after  which  date  the  officers,  if  approved,  will  receive,  from 
the  director-general  of  military  education,  the  rules  to  be  observed  at  their 
examination. 

The  examination  will  take  place  in  London  on  a  date  which  will  be  made 
known  by  the  Civil  Service  Commissioners. 

^  Foreign  Stations. 

XXX.  General  officers  commanding  abroad  will  issue  their  own  local  orders 
specifying  the  date  up  to  which  applications  will  be  received  by  them  from  officers 
wishing  to  be  examined.  Care  should  be  taken  that  sufficient  time  is  allowed  for 
the  qualification  described  in  par.  vi.  to  be  obtained,  so  that  all  the  necessary 
papers  and  certificates  may  be  received  at  the  Horse*  Guards  on  or  before  the 
1st  May. 

General  officers,  in  forwarding  these  applications,  will  carry  out  the  instruc- 
tions laid  down  in  par.  xxix. 

The  examination  papers  will  be  sent  out  for  those  officers  only  whose  applications 
shall  have  been  thus  received. 

XXXI.  The  examination  will  commence  on  the  8th  June,  or  as  soon  after  that^ 
date  as  the  examination  papers  shall  be  received  from  the  director-general  of 
military  education ;  but  no  examination  can  be  allowed  to  commence  after  the 
30th  June. 

A  board  of  officers  will  be  appointed  at  the  most  convenient  station  of  the 
district,  by  the  general  officer  in  command,  and  will  consist  of  three  officers ;  one  of 
them  to  be,  when  practicable,  a  staff  officer,  having  the  rank  of  field  officer^  and 
the  other  two,  if  possible,  not  under  the  rank  of  captain.  One  of  these  officers 
will  belong  to  one  of  the  scientific  corps,  where  any  such  officer  can  be  obtained. 

The  questions  are  to  be  answered  in  the  presence  of  the  board. 

The  board  will  give  to  each  candidate  a  number,  which  he  will  affix  to  each  of 
his  examination  papers,  instead  of  his  name.  He  will  retain  the  same  number 
throughout  the  examination. 

The  board  will  giva  to  each  candidate  a  paper  of  the  printed  examination 
question  on  each  subject,  at  the  time  specified  for  the  examination  in  that 
subject. 

The  candidates  will  write  their  answers  to  the  questions  in  the  presence  of  the 
board,  and  their  papers,  together  with  the  printed  examination  questions,  will  be 
collected  at  the  hour  appointed,  and  made  up  into  a  packet,  which  will  be  sealed 
before  being  taken  from  the  examination  room. 

The  board  will,  immediately  on  the  conclusion  of  the  examination,  forward  the 
papers  of  the  candidates  to  the  general  officer  commanding,  for  transmission  to 
the  director-general  of  military  education,  accompanied  by  a  certificate  that  the 
candidates  obtained  no  assistance  from  books,  or  help  of  any  kind,  in  their  exam- 
ination. The  board  will,  at  the  same  time,  forward  the  names  of  the  candidates, 
corresponding  with  their  index  numbers  in  the  examination,  in  a  separate  envelope, 
for  transmission  to  the  director-general  of  military  education. 

XXXII.  The  following  will  be  the  order  of  the  examination  : — 

1st  day : 

Military  drawing     ..  ..  ..  Shears. 

Hindustani    ..          ..          ..          ..  .,          ..          ..  3  „ 

2nd  day : 

Fortification — (Obligatory)  1^  ,» 

„              (Voluntary) — 1st  paper  ..                      ..  If  „ 

„  QDiUo)         2nd  paper 3  „ 
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3rd  day : 

Mathematics— (Obligatory)— 1st  paper    .. 
„  (Ditto)         2nd  paper   •• 

4th  day : 

Mathematics — (Voluntary)— Ist  paper     . . 
,)  (Ditto)         2nd  paper   .. 

5th  day : 

Military  history  and  geography — 1st  paper 
„  „  2nd  paper 

6th  day : 

French 

Chemistry     . . 
7th  day : 

German 

Greology 


3  hours. 
3 


3 
3 

3 
3 

3 
3 

3 
3 


» 

M 
»» 

» 
>» 

»> 
>» 

>» 


XXXIII.  The  examination  in  military  history  and  geography  will  comprise  the 
following  subjects,  as  stated  in  6.0.  70  of  1874,  yiz. : — 

a.  The  campaign  of  1809  in  Qermany, 

Candidates  will  be  expected  to  have  a  general  knowledge  of  the  geography  of 
the  country. 

6.  The  general  principles  of  tear.  Text-books:  Jomini,  'L'Art  de  la  Guerre;' 
Hamley,  *  Operations  of  War.' 

XXXIY.  There  will  be,  in  all  cases,  an  interval  of  not  less  than  one  hour 
between  the  two  periods  of  examination  on  each  day. 

The  papers  will  be  collected  at  the  appointed  hours  by  a  member  of-  the  board. 
Any  candidate  however,  who  may  have  finished  his  examination  paper  on  any  subject 
before  the  hour  named,  may  deliver  it  into  the  hands  of  a  member  of  the  board. 

Paper,  pens,  and  ink  will  be  provided,  but  candidates  should  bring  their  writing 
and  drawing  materials,  instruments,  &c.,  and  also  the  tables  of  logarithms  they  are 
in  the  habit  of  using.  No  other  books  or  notes  of  any  description  will  be  allowed 
to  be  used. 

No  communication  whatever  will  be  allowed  between  the  candidates  at  the 
examination. 

XXXY.  General  officers  commanding  at  foreign  stations  will  place  no  restrictions 
upon  officers  competing,  further  than  the  exigencies  of  the  service  may  absolutely 
require.  It  will  be  understood  that  the  rule  by  which  only  one  officer  can  be 
spared  from  a  battalion  at  a  time,  for  the  purpose  of  studying  at  the  Staff  College, 
does  not  apply  to  candidates  from  battalions  which  have  officers  now  at  the  college, 
but  whose  course  of  study  will  terminate  in  the  following  December. 

XXXVI.  General  officers  commanding  at  foreign  stations  will  select  the.  hours 
for  the  examination  which  are  best  suited  to  the  climate  and  circumstances  of  the 
country,  taking  care,  however,  to  conform  strictly  to  the  number  and  distribution 
of  the  hours,  as  detailed  in  the  foregoing  regulations. 

XXXVII.  On  the  completion  of  the  examinations,  general  officers  commanding 
will  transmit  the  candidates'  papers  to  the  director-general  of  military  education, 
War  Office,  Pall  Mall,  with  the  least  possible  delay,  in  order  to  enable  officers  from 
distant  stations  who  may  be  successful  in  the  competition,  to  join  the  college  early 
in  the  following  February.  They  will  at  the  same  time  forward  to  the  adjutant- 
general  a  return  of  the  officers  examined. 

XXXVIII.  Officers  serving  abroad,  who  may  be  successful  candidates,  will  be 
allowed  passage  home,  on  joining  the  Staff  College. 

XXXIX.  The  names  and  examination  numbers  of  the  candidates  who  are  suc- 
cessful in  the  competition,  as  well  as  of  those  who  prove  themselves  qualified,  but 
for  whom  there  are  no  vacancies,  and  the  examination  numbeT%  «\Q)TA  qI  <:«ci.^^'^^^ 
who  fail,  will  be  published  immediately  after  the  lepoxts  o£  l\v^  «a.mva.«t^  V*:^* 
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been  received  by  the  director-general  of  military-  education,  with  the  total  number 
of  marks  gained  by  each  candidate,  and  his  place  on  the  list. 

XL.  Candidates  are  recommended  to  obtain  the  reports  of  past  examinations  for 
admission,  with  copies  of  the  examination  papers,  published  by  Messrs.  Taylor  and 
Francis,  Red  Lion  Court,  Fleet  Street,  London. 


IX.  —  REGULATIONS  FOR  THE  ENTRY  AND  EXAMINATIONS  OF 
CANDIDATES  FOR  COMMISSIONS  IN  THE  ROYAL  MARINE 
ARTILLERY    AND    LIGHT    INFANTRY. 

Royal  Naval  College. 

I.  A  limited  number  of  candidates  will  be  nominated  to  compete  for  admission 
into  the  Royal  Naval  College,  Greenwich,  as  probationary  lieutenants  in  the 
royal  marines. 

II.  The  examination  will  be  conducted  by  the  Civil  Service  Commissioners,  and 
trill  be  held  once  a  year,  commencing  on  the  second  Wednesday  in  August. 

III.  No  candidate  will  be  eligible  who  is  under  16}  or  above  18  years  of  age  on 
the  1st  of  October  following  the  examination. 

IV.  Public  notice  will  be  given  in  May  of  each  year  of  the  number  of  vacancies, 
and  of  the  number  of  candidates  to  be  nominated  to  compete  for  them. 

v.  A  candidate  who  qualifies,  but  is  not  successful  in  the  competition,  will  be 
allowed  to  compete  again  at  the  next  examination  if  not  over  age ;  but  a  candidate 
who  fails  to  qualify  will  not  be  admitted  to  compete  again ;  and  no  candidate  will 
be  allowed  to  compete  more  than  twice. 

VI.  Every  candidate  will  be  required  to  be  at  least  5  fe^t  5  inches  in  height 
and  to  pass  the  medical  examination  according  to  the  prescribed  regulation,  under 
the  direction  of  the  medical  director-general  of  the  navy.  He  must  be  in  good 
health,  and  free  from  any  physical  defect  of  body,  impediment  of  speech,  defect  of 
sight  or  hearing,  and  also  from  any  predisposition  to  constitutional  or  hereditary 
disease,  or  weakness  of  any  kind,  and  must  be  in  all  respects  well  developed,  and 
active  in  proportion  to  his  age.  Any  candidate  rejected  at  the  medical  examina- 
tion will,  subject  to  the  approval  of  the  board,  be  finally  excluded  from  the 
royal  marines. 

VII.  Each  candidate,  before  the  examination,  will  be  required  to  produce  the 
following  certificates,  viz. : — (1)  A  registrar's  certificate  of  birth,*  or  declaration 
thereof  made  before  a  magistrate.  (2)  A  certificate  of  good  conduct  for  the  two 
years  previous  from  the  masters  of  the  schools  at  which  he  may  have  been  edu- 
cated ;  or,  if  educated  at  home,  from  his  tutors,  or  the  clergyman  of  the  parish 
in  which  he  has  resided  for  that  period.  (3)  A  certificate  of  good  health  and 
physical  development  from  the  medical  director-general.   (4)  A  certificate  of  height. 

VIII.  A  candidate  will  be  required  to  pass  a  preliminary  examination  in  the 
following  subjects,  the  maximum  number  of  marks  obtainable  for  each  being  as 
slated : — 

1.  Writing  English  from  dictation  correctly  in  a  good  legible      Marks. 

hand.     No  marks  allowed. 
•2.  Arithmetic  ..  ..  ..  ..  ..  ..  ..  300 

3.  Algebra  (including  quadratic  equations  and  the  three  pro- 

gressions)        ..  ..  ..  ..  ..  ..  ..         500 

4.  Geometry  (up  to  the  standard  of  the  sixth  book  of  Euclid's 

Elements)  ..  ..  ..  ..  ..  600 

5.  Plane  trigonometry  (including  definitions,  fundamental  for- 

mulae, and  the  solution  of  plane  triangles)  ..  ..  ..         600 

2000 


A  cert\ftcate  ot  \)aLp\i»ni'SR\\\  \i<Ai\^  ^KSK^hsA. 
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IX.  Th«  farther  examination  will  be  proceeded  with  immediately  on  the  con- 
clusion  of  the  preliminary  examination.  Candidates  who  fail  in  the  preliminary 
examination  will  be  informed  of  their  failure  as  soon  as  possible,  and  they  will 
then  be  released  from  fdrth^  attendance. 

X.  The  subjects  of  the  further  examination  and  the  maximum  of  marks 
obtainable  for  each  subject  will  be  as  follows : — 

Maximum 
1.  Applied  mathematics  (viz.  elementary  statics,  dynamics,  and      Marks, 
hydrostatics)   ..  ..  ..  ..  ..  ..  ..       1000 

2.  Physics  (viz.  sound,  light,  heat,  magnetism,  and  electricity)      1000 

3.  Chemistry  ..  ..  ..  ..  ..  ..  ..         600 


4.  Latin 

o*  oreex      ..  ..  ..  ••  ..  .t 

6.  English  language  and  composition 

7.  History,  ancient  and  modern,  with  geography 

8.  French    ..  ..  ..  .. 

9.  German,  Spanish,  or  Italian 

10.  Drawing  { ^-^"l^"       ;;       ;;       :; 


1500 
1000 
1000 
1000 
1000 
1000 
400 
400 

9900 


XI.  A  candidate  may  be  examined  in  as  many  of  the  above  subjects  as  he  chooses. 
A  certain  number,  corresponding  to  a  merely  elementary  knowledge,  will  be  de- 
ducted from  the  marks  gained  by  a  candidate  in  each  subject,  except  drawing  and 
applied  mathematics. 

XII.  To  qualify,  a  candidate  must  pass  to  the  satisfaction  of  the  Civil  Service 
Commissioners  in  the  subjects  specified  in  par.  viii.,  and  in  two  at  least  of 
the  subjects  of  the  farther  examination.  He  must  also  obtain  such  an  aggregate 
of  marks  as  shall  indicate,  in  the  judgment  of  the  commissioners,  a  competent 
amount  of  general  proficiency. 

XIII.  The  successful  candidates  will  be  appointed  lieutenants  on  probation. 
They  will  proceed  to  the  Royal  Naval  College  at  Greenwich  at  the  commencement 
of  the  session  following  the  examination,  viz.  on  the  1st  of  October. 

XiV.  At  the  end  of  the  first  session  they  will  be  examined,  and  commissions  in 
the  light  infantry  will  be  granted  to  all  who  shall  pass  a  satisfactory  examination. 
The  dates  of  the  commissions  so  granted  will  depend  upon  the  number  of  marks 
obtained.  Those  who  do  not  pass  satisfactorily  will  be  finally  excluded  from  th^ 
royal  marines. 

XY.  From  those  who  pass  highest  at  this  examination,  ofiicers  will  be  selected 
to  qualify  themselves  to  fill  vacancies  in  the  royal  marine  artillery. 

XVI.  The  ofiBcers  thus  selected  will  remain  at  the  college  a  second  session,  at 
the  end  of  which  they  will  be  examined,  and,  if  they  pass  satisfactorily,  will 
receive  commissions  in  the  artillery. 

XVII.  Officers  who  fail  to  obtain  commissions  in  the  artillery  may  retain  their 
rank  as  lieutenants  in  the  light  infantry. 

XVIII.  Artillery  and  infantry  officers  will  be  posted  on  the  list  of  their 
respective  corps  in  the  order  in  which  they  pass  their  final  examination  at 
Greenwich. 

XIX.  Officers  of  the  royal  marines  on  probation  will  receive  5s.  3d.  a  day. 
Those  who  are  permitted  to  remain  a  second  session  to  qualify  for  the  artillery 
will  be  allowed  Is.  6d.  a  day  mess  allowance  daring  that  session. 

XX.  Officers,  on  passing  out,  will  join  their  respective  divisions,  and  be  in- 
structed in  their  drill  and  military  duties  for  service  ashore  and  afioat. 

XXI.  Each  successful  candidate  at  the  examination  for  entc^  -ai\x<&\.  ^^^q^snX.  NX:i«i^ 
sum  of  £80  with  the  accountant-general  of  the  navv  "beiove  "^t  cwv.  >a^  ^.-^^wb^^^ 
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liieutenant  on  probation  for  the  royal  marines,  to  provide  for  his  equipment  it  the 
Royal  Naval  College  and  on  joining  his  division. 

XXII.  The  uniform  for  officers  on  probation  will  be  blue  patrol  jacket,  Um 
working  jacket,  mess  jacket,  undress  trowsers,  sword,  and  forage  cap. 


X.— AUXILIARY    FORCES. 


Appointments  op  Lieutenants  op  Militia  to  Commissions  ih  thb 

Regular  Army. 

1.  The  officers  commanding  certain  militia  regiments  will  be  permitted  to 
recommend  one  or  more  lieutenants  of  their  regiments  (having  rererence  to  the 
orders  of  the  Commander-in-Chief  on  this  head)  for  commissions  in  the  army,  and 
others  one  lieutenant. 

2.  They  will  report  to  the  military  secretary,  through  the  officer  commanding 
the  subdistrict  and  the  general  officer  commanding  the  district,  before  the  let  of 
April,  whether  they  will  be  prepared  to  recommend  a  candidate  or  candidates,  as 
the  case  may  be,  for  such  commissions  or  not. 

3.  If  no  intimation  be  received  prior  to  or  on  that  date,  it  will  be  taken  for 
granted  that  the  commanding  officer  has  no  candidate  to  recommend,  and  the 
commission  will  be  offered  to  the  regiment  next  on  the  roster,  which  is  not 
included  in  the  number  detailed  for  commissions  during  the  present  year. 

4.  The  arrangements  for  granting  commissions  in  the  regular  forces  to  militia 
regiments  being  based  on  the  system  of  giving  one  commission  for  each  company  in 
every  10  years,  regiments  consisting  of  more  than  10  companies  will  ocoasionally 
receive  two  commissions  in  a  year,  and  regiments  below  that  strength  will  in  some 
years  get  no  commission. 

5.  When  questions  of  priority  arise,  the  seniority  of  a  regiment  of  militia  will 
be  determined  by  its  numerical  sequence,  or,  in  the  event  of  a  regiment  not  having 
a  number,  by  its  alphabetical  order. 

6.  A  lieutenant  of  militia  recommended  for  a  commission  in  the  army  most 
be  within  the  ages  of  19  and  22  on  a  certain  date,  which  will  be  promulgated  by 
the  Commander-in-Chief;  but  a  lieutenant  who  entered  the  militia  between  the 
16  th  of  February  and  1st  of  November  1871  will  be  eligible  for  a  commission 
until  he  attains  the  age  of  23  years. 

7.  Before  a  lieutenant  of  militia  can  be  granted  a  commission  as  lientaumt 
in  the  army,  he  will  be  required — (a)  To  have  served  two  annual  trainings.  (6)  To 
obtain  a  certificate  (W.  O.  Form  1672)  from  a  board  of  examination  Uiat  he  is 
thoroughly  acquainted  with  the  following  subjects: — (l)The  first  two  parts  of  the 
*■  Field  Exercises  of  the  Infantry '  and  the  command  of  a  company  in  battalion. 
(2)  Rifle  drill  and  practice,  and  the  theoretical  principles  of  musketry,  as  defined 
in  the  authorised  book  of  instruction.  (3)  The  duties  of  regimental  orderly  officers, 
of  officers  commanding  guards,  and  of  subaltern  officers  of  guards  under  officers  ef 
superior  rank,  and  the  mode  of  marching  reliefs,  and  posting  sentries.  (4)  Those 
portions  of  the  Queen's  Regulations  and  Orders  for  the  Army  which  relate  to  the 
duties  and  conduct  of  a  subaltern  officer,  and  the  Mutiny  Act  and  Articles  of  War 
so  far  as  is  necessary  for  the  performance  of  the  duties  of  a  member  of  a  court- 
martial.  (5)  The  regulations  for  the  army  in  regard  to  the  pay  and  messing  of  the 
troops,  the  supply  of  clothing  and  necessaries,  and  all  details  regarding  the  mode 
of  carrying  the  various  articles  of  the  soldier's  kit,  arms,  accoutrements,  and 
ammunition,  (c)  To  be  recommended  by  his  commanding  officer,  the  reoom- 
mendation  being  confirmed  by  the  officer  commanding  the   subdistrict  and  the 

genera]  ofiScer  commanding  iVie  d\stxk\.  ^xi  V\v^  <:»&%  ^^  the  Channel  Islands  militis 
the  recommendation  must  be  conftTme^\>>j  t\v^\\^xx\.«tiWiL\.-%w«rMs.iv   ^  To  have 
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passed  the  examination  prescribed  to  be  passed  before  the  Civil  Service  Com- 
missioners, or  to  produce  an  university  certificate  as  prescribed  by  regulation. 

8.  The  examination  for  the  certificate  (W.  0.  Form  1672)  will,  as  a  general 
rule,  be  held  during  the  training ;  and  in  applying  for  the  assembly  of  the  board 
of  officers  for  this  purpose,  the  commanding  officer  of  the  militia  regiment  will 
state  that  the  officer  on  whose  behalf  he  applies  has  been  nominated  by  him,  and 
is  qualified  as  regards  age  and  service. 

9.  The  proceedings  of  the  board  of  examination  will  be  transmitted  to  the  general 
officer  commanding  the  district  for  approval,  together  with  the  certificate  (W.  0. 
Form  1672),  if  granted  by  the  board.  In  the  event  of  the  regiment  training  out 
<}f  its  district,  or  of  the  board  of  examination,  for  some  other  reasons,  being  held 
out  of  it,  the  general  officer  concerned  will  transmit  the  proceedings  of  the  board 
to  the  general  officer  commanding  the  district  to  which  the  militia  regiment 
belongs.  If  the  certificate  be  approved,  the  general  officer  commanding  will  notify 
the  same  to  the  officer  commanding  the  subdistrict,  who  will  call  upon  the  officer 
commanding  the  militia  regiment  to  forward  his  recommendation  of  the  candidate. 
If  the  officer  does  not  obtain  the  certificate,  the  proceedings  will  be  forwarded  by 
the  general  officer  commanding  in  question  to  the  adjutant-general. 

10.  The  recommendation  will  be  forwarded  as  soon  as  possible  after  the  1st 
of  May  in  the  case  of  officers  who  have  already  served  two  trainings,  and  in  other 
eases  immediately  after  the  conclusion  of  the  annual  training  through  the  officer 
commanding  the  subdistrict.  It  will  be  accompanied  by  (a)  a  certificate  that, 
as  required  by  par.  7  (a),  the  officer  has  served  two  trainings  ;  (6)  an  extract 
from  the  register  of  the  officer's  birth,  or,  in  default,  a  declaration  made  by  one 
of  his  parents  or  guardians  before  a  magistrate,  giving  his  exact  age  (a  certificate 
of  baptism  cannot  be  accepted  in  lieu  of  a  certificate  of  birth) ;  (c)  the  certificate 
referred  to,  in  the  case  of  an  officer  exempted  from  examination  before  the  Civil 
Service  Commissioners  in  virtue  of  an  university  qualification. 

11.  The  general  officer  commanding  the  district,  on  receipt  of  this  recom- 
mendation, will  attach  the  proceedings  of  the  board  and  the  certificate  (c) 
(W.  0.  Form  1672),  referred  to  in  par.  9,  and  forward  the  whole  of  the  documents, 
with  his  report  of  the  case,  to  the  military  secretary. 

12.  When  an  officer  has  within  two  years  obtained  a  certificate  of  qualification 
in  drill  at  a  school  of  instruction  or  from  a  board  of  officers,  he  will  be  examined 
for  a  certificate  (W.  0.  Form  1672)  only  in  the  additional  subjects  in  which  he 
has  not  already  passed.  In  this  case  the  board,  in  granting  their  certificate,  will 
quote  and  annex  the  certificate  previously  obtained  by  the  candidate. 

13.  The  examinations  of  lieutenants  of  militia  recommended  for  army  com- 
missions during  the  present  year  will  take  place  before  the  Civil  Service  Ck)mmis- 
sioners  at  the  University  of  London,  Burlington  Gardens,  when  directed  by  the 
Commander-in-Chief,  and  arrangements  will  be  made  for  the  medical  examination 
at  the  time. 

14.  No  candidate  will  be  allowed  to  appear  for  examination  before  the  Civil 
Service  Commissioners  until  he  has  been  examined  by  a  medical  board  as  to  his 
fitness  in  respect  of  height  and  physical  qualifications  for  her  Majesty's  service. 

15.  An  officer  who  fkils  in  his  first  examination  will  be  allowed  two  further 
trials  at  the  two  next  ensuing  periodical  examinations  for  entrance  to  the  army. 
An  officer  who  finally  fails  to  pass  at  these  examinations  will  not  be  permitted  to 
be  nominated  for  a  commission  in  any  subsequent  year. 

16.  An  officer  serving  in  the  militia  may  compete  for  an  army  commission.  If 
he  is  successful,  and  is  gazetted  to  a  regiment,  he  cannot  afterwards  be  recom- 
mended as  a  militia  officer. 

17.  The  circumstance  of  a  lieutenant  of  militia  having  been  an  unsuccessful 
candidate  at  the  competitive  examinations  for  commissions  in  the  army  will  not 
preclude  his  being  nominated   for  a  line  commission  by  his  co\msv«w^<i\\i^  <3>^<^^ 
under  the  present  regulations.     If  so  nominated,  \ie  "WvVi,  \Ms\fts%  \v%  ^^^^  '^t^xi.vsft 
the  universjtjr  certificate  referred  to  in  par.  7  (cT)  of  thesft  Te\gQ\«L\.vsas^'Vi^  xws^vt^^ 
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to  pass  the  qualifying  examination  prescribed,  bat  the  Civil  Serrice  Comiiiissioiien 
may.  if  they  think  fit,  dispense  with  such  qualifying  examination  in  the  case  of  say 
candidate  who,  at  a  previous  competitive  examination,  has  shown  that  he  posseMCt 
the  necessary  qualifications. 

18.  Officers  commanding  militia  regiments  are  requested  to  draw  the  attentioi 
of  subalterns  to  the  revised  regulations  respecting  the  ^instruction  of  sab- 
lieutenants  of  the  regular  forces  and  their  examination  for  promotion,'*  contained 
in  General  Order  46  of  1874,  in  order  that  subalterns  desirous  of  entering  the 
army  may  be  fully  aware  of  the  position  in  which  they  may  stand,  with  reference 
to  sub-lieutenants  who  obtain  their  commissions  in  the  army  by  open  competition, 
and  who  have  in  certain  cases  an  antedate  given  to  their  commissions  as  lieU' 
tenants. 


XI.— VOLUNTEERS. 
"  Efficient." 

A  volunteer  shall  be  entitled  to  be  deemed  an  efficient  volunteer  if  he  obtains 
a  certificate  certifying  that  he  has  fulfilled  the  requirements  and  possesses  the 
qualifications  stated  upon  such  form  of  certificate,  and  not  otherwise.  Every  sack 
certificate  shall  be  granted  as  soon  as  may  be  after  the  31st  day  of  October  in 
every  year,  and  shall  bear  date  the  1st  day  of  November,  and  shall  be  evidraice  of 
the  efficiency  of  the  volunteer  to  whom  it  is  granted  during  the  year  ending 
the  31st  day  of  October  next  following  its  date.  Every  volunteer  fulfilling  the 
requirements  and  possessing  the  qualifications  aforesaid  shall  be  entitled  to  receive 
such  a  certificate  of  efficiency.  But  no  volunteer  who  is  absent  from  the  annval 
inspection  of  his  corps,  unless  so  absent  with  the  leave  of  his  commanding  officer 
or  through  sickness,  duly  certified,  shall  be  entitled  to  such  certificate.  In  the 
course  of  each  year  ending  the  31st  day  of  October,  the  adjutant  of  each  corps  or 
administrative  regiment  shall  select  from  time  to  time  such  volunteers  as  in  his 
opinion  have  fulfilled  the  requirements  and  possess  the  qualifications  aforesaid,  and 
submit  their  names  to  the  commanding  officer  of  their  corps  with  a  view  to  their 
obtaining  certificates  of  efficiency.  If  the  adjutant  refuses  to  recommend  any  rolun- 
teer  for  a  certificate,  and  the  volunteer  considers  himself  aggrieved  thereby,  the 
volunteer  may  appeal  to  the  commanding  officer  of  his  corps.  If  the  comnuuiding 
officer  concurs  in  the  adjutant's  recommendation  or  refusal  to  recommend,  he  shall 
either  sign  the  certificate  or  else  approve  the  withholding  of  it,  as  the  case  may  be ; 
but  if  he  differs  from  the  opinion  of  the  adjutant,  he  shall  refer  the  matter  to  the 
officer  appointed  by  one  of  her  Majesty's  principal  secretaries  of  state  to  act  in 
that  behalf,  whose  decision  shall  be  final,  and  who  shall  sign  the  certificate  if  he 
think  it  ought  to  be  granted,  instead  of  its  being  signed  by  the  commanding 
officer  and  adjutant.  When  a  corps  is  by  its  own  default  not  Inspected  during  the 
year,  or  when  the  officer  inspecting  a  volunteer  corps  at  the  annual  inspectioB 
in  any  year  reports  that  the  corps  is  not  proficient  in  drill  and  instruction  ts 
his  satisfaction,  then,  notwithstanding  anything  hereinbefore  provided,  one  of  her 
Majesty's  principal  secretaries  of  state  shall  have  power  to  direct  the  with- 
holding  of  certificates  of  efficiency  at  the  end  of  that  year  from  all  Tolunteen 
belonging  to  the  corps.  The  inspecting  officer  at  the  annual  inspection  in  aar 
year  shall  have  power  to  direct  the  withholding  of  a  certificate  for  or  in  respect 
of  any  volunteer  in  any  case  in  which  he  considers  it  proper  to  do  so,  on  account  of 
the  want  of  proficiency  in  drill  or  instruction  of  that  volunteer,  or  on  acoooat 
of  his  sword,  carbine,  or  rifie,  as  the  case  may  be,  being  in  bad  order  or  con- 
dition. If  in  any  one  year  a  volunteer  is  resident  during  the  drill  season  of  his 
corps  at  a  greater  distance  than  10  miles  from  its  head-quarters,  he  may  (with 
the  written  consent  of  botVi  comrnandvLi^  o^&cATft')  be  attached  for  drill  purposes 
to  another  corps.    In  such  case  a\\  Yos  ^x\\\*  tet  ^^vAVfti^^i^VAs^^v^edtteiidaBoe 
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at  inspection,  mntt  be  performed  with  that  corps,  bat  he  must  wear  the  uniform 
of  his  own  corps.  The  term  **  recruit "  used  upon  the  form  of  certificate  means 
a  volunteer  who  has  never  served  for  at  least  six  months  in  her  Majesty's  regular 
forces,  or  served  and  attended  training  in  a  regiment  of  militia,  or  who  has  never 
been  returned  as  an  efficient  in  an  annual  return  of  a  volunteer  corps. 

Uniform. 

The  question  of  the  assimilation  of  uniform  in  the  volunteer  force,  which  ha» 
been  frequently  raised  during  the  past  few  years,  has  received  increased  attention 
since  the  various  administrative  battalions  and  corps  of  rifle  volunteers  have 
formed  part  of  the  brigades  of  the  infantry  subdistricts,  and  it  is  satisfactory 
to  observe  that  decided  action  has  been  taken  in  the  matter  by  the  War  Office 
authorities,  and  that  the  new  regulations  respecting  the  clothing  of  the  force 
have  met  with  the  approval  of  the  Secretary  of  State  for  War.  The  regulations 
on  the  subject,  which,  as  far  as  regards  officers,  have  received  an  addition  within 
the  past  few  days,  state  that  any  applications  from  corps  or  battalions  to  change 
the  colour  of  the  uniform  to  that  of  the  line  battalions  of  the  brigade  to  which 
they  belong  will  be  favourably  considered ;  so  that  in  any  changes  which  may  be 
made,  scarlet,  no  doubt,  will  take  the  place  of  the  gi*ey,  green,  or  black.  At  the 
same  time,  it  is  distinctly  stated  that  no  corps  will  be  **  compelled  **  to  adopt  a 
uniform  of  a  different  colour  from  that  now  worn,  except  in  the  case  of  those 
administrative  regiments  in  which  the  several  corps  are  not  clothed  alike.  Where 
a  difference  exists  in  the  clothing  or  appointments  of  the  corps  composing  an 
administrative  regiment,  the  commanding  officer  will  have  to  submit  to  the 
secretary  of  state,  through  the  general  officer  commanding  the  district,  the  patterns 
he  proposes  to  adopt  for  the  regiment,  all  the  corps  of  which  will  be  required 
to  conform  to  the  approved  patterns  before  the  1st  of  April  1879.  With  the 
exception  of  this  change,  **  no  alteration  of  the  colour  of  the  uniform  of  a  volunteer 
corpa  will  be  permitted,  except  for  the  purpose  of  assimilation  to  one  of  the  line 
regiments  of  its  subdistrict  brigade."  In  the  event  of  any  corps  of  light  horse 
or  mounted  rifle  volunteers  applying  for  authority  to  change  its  uniform,  scarlet 
will  be  the  colour  authorised,  and,  in  order  that  the  several  arms  of  the  force  may 
be  distinguished  from  corresponding  arms  of  the  regular  army  and  militia,  the 
following  rules  will  be  observed  : — 

'*  Artillery  volunters  will  wear  red,  and  engineer  volunteers  white,  cord.  Artil- 
lery volunteers  will  also  wear  a  red,  and  engineer  volunteers  a  white  band  and 
button  on  the  forage  cap.  Any  change  rendered  necessary  by  this  regulation  will 
be  carried  out  before  the  1st  of  April  1879.  All  regiments  clothed  in  green  will 
wear  on  the  sleeve  a  light  green  scroll,  and  those  clothed  in  blue  a  scarlet  scroll. 
Regiments  clothed  in  scarlet  will  wear  a  scroll  of  the  colour  of  their  facings, 
unless  the  facings  should  be  scarlet,  in  which  case  a  dark  blue  or  black  scroll  will 
be  worn.  This  scroll,  which  will  be  of  flat  braid,  in  the  form  of  an  Austrian  knot, 
must  be  adopted  before  the  1st  of  April  1875.  Respecting  officers,  those  in  rifle 
regiments  clothed  in  scarlet,  grey,  or  green,  will  wear  the  pattern  of  cord  and 
braid  on  the  sleeve  of  rifle  regiments  of  the  regular  forces : — For  scarlet  uniforms, 
silver  cord  and  braid ;  for  grey,  cord  and  braid  of  silver ;  and  for  green,  black 
cord,  with  light  green  edging.  Officers  will  also  wear  gold  in  the  badges  of  rank 
on  the  collar  where  silver  is  worn  by  the  officers  of  the  regular  forces.  The  other 
principal  regulations  are  as  follows : — 

"  It  is  desirable  that  all  regiments  clothed  in  green  should  adopt  green  facings 
of  the  same  shade  as  their  uniform.  In  rifle  volunteer  corps  wearing  the  busby, 
the  feathers  or  horsehair  on  the  lower  part  of  the  plume  will  be  of  light  green 
when  corps  are  clothed  in  green,  and  of  the  colour  of  the  facings  when  corps  are 
clothed  in  scarlet  or  grey.  Volunteers  will  wear  on  their  shoulder-straps  the 
initials  of  their  county  and  the  number  of  their  coTp&  Vn  \.Yi«  cq\x:q.V^^«sA  VI  "^^^i:^ 
belong  to  a  corps  in  an  administrative  regiment,  tYift  ii\km\>«t  ^iX'^^  ^l  >Jftssa  Vcvj?^^ 
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or  battalion.  Light  horse,  artillery,  engineers,  and  mounted  rifle  yolnnteers  will 
also  wear  letters  denoting  the  branches  of  the  service  to  which  they  respectively 
belong.  The  stars  to  be  worn  by  proficient  sergeants  will  be  similar  to  those  worn 
in  the  badges  for  good  shooting,  but  of  1}  inch  instead  of  i  inch  diameter.  The 
star  worn  by  a  volunteer  who  has  been  five  times  returned  as  efficient  will  be  of 
five  points.  It  is  desirable  that  corps  clothed  in  blue  or  scarlet  should  wear 
white  belts,  expense  pouches  white,  large  pouches  black ;  corps  clothed  in  green, 
black  belts  and  pouches ;  and  those  in  grey,  black  or  brown  belts  and  pouches. 
In  the  event  of  changes  of  uniform,  accoutrements  will  only  be  authorised  in 
accordance  with  the  preceding  paragraph,  and  any  new  corps  raised,  unless  forming 
part  of  an  administrative  regiment  otherwise  accoutred,  will  strictly  conform  to 
the  provisions  of  that  paragraph.  Officers  will  wear  cross-belts  and  poaches.  The 
infantry  sash  will  not  be  worn  by  officers  or  sergeants.  Neither  gold  lace  nor 
brass  ornaments  are  to  be  worn  by  volunteer  corps.  The  distinctions  in  uniform 
and  appointments  which  are  prescribed  in  the  regular  service  and  militia  to  denote 
the  rank  of  the  wearer  should  be  strictly  observed  by  volunteers  of  the  various 
grades  as  far  as  they  are  applicable  to  the  volunteer  force.  In  this  respect  the 
dress  regulations  for  the  army  are  to  be  taken  as  a  guide.  Corps  will  not  adopt 
ahy  undress  without  authority.  No  change  whatever  (either  as  regards  alteration 
or  addition)  will  be  made  without  authority  obtained  from  the  secretary  of  state, 
through  the  general  officer  commanding  the  district." 

Some  of  the  regulations  enumerateii  above  will  take  efiect  in  1876,  othen 
again  as  late  as  1879. 

Appointment  of  Adjutants. 

The  following  circular  in  relation  to  the  appointment  of  adjutants  to  volunteer 
c<>rps  has  been  issued  from  the  War  Office  : — 

*'  In  the  event  of  an  adjutancy  becoming  vacant,  either  by  death  or  retirement, 
the  commanding  officer  of  the  administrative  regiment  or  corps  of  volunteers  ia 
which  the  vacancy  has  occurred,  if  he  should  have  any  very  special  reason  for 
wishing  to  obtain  the  services  of  any  particular  officer  to  succeed  to  the  appoint- 
ment, will  make  his  application  through  the  proper  channel  to  the  adjutant- 
general.  In  the  case  of  a  retirement,  the  application  will  not  be  made  until  the 
retirement  shall  have  been  notified  in  the  London  Gazette,  The  commanding  officer 
will  state,  in  his  application,  the  exceptional  qualification  which,  in  his  opinion, 
renders  it  desirable  that  the  officer  referred  to  should  be  appointed  in  preference  to 
any  other  candidate  who  may  in  other  respects  be  equally  eligible.  The  secretary 
of  state  disapproves  commanding  officers  of  volunteers  communicating  direct  with 
commanding  or  other  officers  of  the  army,  with  a  view  of  finding  suitable  candi- 
dates. They  should  clearly  understand  that  the  selection  of  officers  for  appoint- 
ment as  adjutants  does  not  rest  with  commanding  officers  of  volunteers,  who 
should  not  make  any  recommendation  on  the  subject,  except  under  the  special 
circumstances  above  detailed." 
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1      ' 

c.    ■■ 

■a" 

i 

CD.  ■ 

11 

1!  :: 

o'la 

ab. 

64.pr.J        . . 

tn-m. 

Ciih.' 

'.'. 

d     ' 

•0-pr, 

Cib. 

c. 

as-pt. 

Ifrpr.         .. 

0  u     cih. 

l•^ 

0    (K      Crii. 

-"•  -1 

US  g;i 

0  a    adi. 

A    Oi       &lh. 

"«.«:.7,»i::s, 

:: 

:;    1  :: 

■  Hu  u  IniKr  Iwnl  of  colled  wrangbt  lit 
t  Hot  ]>M  In  Ibe  serrlH,  bat  llkslf  to  be  to 
}  lUa  31-pr.  B.B,  mmmunmon. 
jt  TIMm  giuu  an  ml  laleKhsngstUe.  iQ  tc 


al  aHiVl^1.dfStniia  In  li^miis  tot  hA  M 
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AND  AMMVKTnos  ^continued. 


Fdzes. 

Sbot. 

Time. 

Metal. 

Wood,  Boxer. 

1 

• 

■a 

• 

1 
1 

11 

• 

9  Seconds. 

1 

•a 

• 

1 

1 
1 

J 
I 

Ibe.  ox. 

lbs.  OS. 

lbs.  OS. 

•  • 

G.  seg. 

Cseg. 

•  • 

69    0 

•  • 

•  • 

•  • 

C.  seg. 

C.  seg. 

•  • 

69    0 

•  • 

•  • 

•  • 

C.seg. 

C.  seg.  sh. 

•  • 

31    8 

40  13i 

•  • 

•  • 

Cseg. 

C.  seg.  sh. 

•  • 

31    8 

40  13i 

•  ■ 

•  • 

•  • 

•  • 

•  • 

20    5i 

20    9i 

•  • 

Seg. 

C. 

C. 

•  • 

20    Si 

20     9i 

•  •  * 

Seg.- 

C. 

C. 

•  • 

20    6i 

20    H 

•  • 

.     Seg. 

•  • 

Sh. 

Sh. 

11     8 

11     1 

•  • 

Seg. 

•  • 

Sh. 

Rh. 

9     0 

8  13 

•  • 

Seg. 

•  • 

•  • 

•  • 

fi     9 

6    2 

•  • 

•  • 

D. 

D.  G.  sh. 

Sh. 

6    4 

•  • 

•  • 

•  • 

•  • 

G.  sh. 

Sh. 

50    «i 

•  • 

•  • 

•  • 

•  • 

C.sh. 

Sh. 

60    8i 

•  • 

•  • 

« 

•  • 

•  • 

C.  sh. 

Sh. 

50    8i 

•  • 

•  • 

•  • 

•  • 

•  • 

•  •. 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

0Sh. 

•  • 

•  • 

246*  0 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

0Sh. 

•  • 

246    0 

•  • 

^96    4 

•  • 

•  • 

0Rh. 

•  • 

200    0 

•  • 

•  • 

•  • 

•  • 

9Sh. 

«  • 

143    0 

•  • 

^400    0 

•  • 

•  • 

0Sh. 

•  • 

lOY    0 

•  • 

^244  12 

•  • 

•  • 

0Sh. 

•  • 

U    0 

•  • 

^176     2 

•  • 

9Gr 

0C.  sh.  dhle. 

•  • 

69    0 

•  • 

^113    3 

•  • 
••  • 

•  • 

BC.  coi.  dble. 

•  • 

•  • 

•  • 

69    0 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

C.  sh. 

Sh. 

60    8i 

•  • 

•  • 

•  • 

•  • 

C.  sh. 

Sh. 

38    6 

•  • 

•  • 

•  • 

•  • 

Csh. 

Sh. 

38    6 

•  • 

•  • 

•  • 

•  • 

C.  sh. 

Sh. 

24    4 

•  • 

•  • 

•  • 

•  • 

G.  sh. 

Sh. 

16     3 

•  • 

•  • 

•  • 

•    V 

C.sb. 

Sh. 

9  13i 

•  • 

•  ■ 

•  • 

•  • 

C.sh. 

Sh. 

9  13i 

•  • 

■  • 

•  • 

•  • 

C.  sh. 

Sh. 

9  13i 

•  • 

•  • 

•  • 

D. 

D.  C.  sh. 

Sh. 

6    4 

•  ■ 

•  • 

•  • 

D. 

D.  G.  sh. 

Sh. 

6    4 

^  • 

■  • 

•  • 

•  • 

•  • 

C. 

•  • 

C. 

•  * 

*  • 

U    0 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

480  grs. 

9    • 
9    • 

•  • 

•  • 

•  • 

•  • 

•  • 

3  oz.  4  drs. 

■    ■ 

Y  This  fuze  is  not  used  for  laud  service.  $  For  sea  service  only, 

nil  The  Pettman*s  G.S.  fuze  is  issued  to  sea  fronts  and  S.S.  only. 

^  May  be  used  as  shell,  their  capacity  being  Hibs.,  4  lbs.,  Sflbs.,  2  lbs.  10  oz.  and  1  lb.  10  02. 
reject! vely.  C.  Oraunon.  D.  Double.      .    8eg<  Segmexit.  €»Yi.%\ita^\i<^. 
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List  of  Sebvioe  O&dkahcb 


Katubb  of  Obdnanck. 


Guns 


•  •     •  • 


/Bronze  ^ 


IK 


32-pr. 


•         •    • 


"-"^  ••  {^;^m 


s 


Gaat- 


• 


/ 


Gorronades 


€8-pr.  . . 

42-pr.  . . 

32-pr.  . . 

,24-pr.  .. 


1 68-pr I 

!•      •  •       •  • 
•       •  •        • 'A 


lO-in. 
8-tn 


42-pr.o  ..     ,.{ 


Guns      . .  .  sa-pr, 


24-pr. 


l8-pr. 


\ 


12-pr. 
9-pr. 


Howitzers 


Mortars 


rlO-in. 
(  8-in. 


\ 


Obdnakos. 


I 


•3, 


f 


L.S. 
L.S. 
L.S.  Ac  S.S. 
L.S. 
L.S. 


L.S. 
L.S.  it  S.S. 
L.S.  Ac  S.S. 

L.S. 


L.S. 
L.S. 


L.S. 
L.S. 

L.a 

L.S. 


L.S: 
L«S.  JE  S.S. 
L.S.  & 
Ii.S.  & 
L.S.  & 
L.S.  & 


8.8. 
8.8. 
8.8. 
8.8. 


ft.    in. 
6    6 
6  11-4 
6     0 
4    0 
3    o 


L.8. 
L.8. 


L.8. 
L.8.  k  8.8. 

Ii.S.  oE  S.S. 

L.8.  k  8.8. 

L.S. 
L.S.  k  S.S. 
L.S.  k  8.8. 

L.S. 

L.S. 
L.S.  oE  S.S. 
L.S.  Ac  8.8. 


L.S. 
L.S. 
L.S. 
L.S. 
L.8. 


L.S. 
L.8.  k  S.S. 


L.S. 
L.S. 


8.8. 
L.S.  k  S.S. 
L.S. 
S.S. 
L.8. 
L.S. 


3 

8*6 

9«2 

10 

3-1      , 

1  ■ 

1 

*        1 

S 

3  11-n 

3 

8 

10  10 
10  0 
9  4 
9  0 
8  10 
8     0 


10    0 
9     6 


9 
9 
9 
0 
8 
8 
8 
7 
7 


1 

6 

6 

0 

0 

6 

0 

6 

6 


6     6 
6     0 


9 

6 

8 

»' 
8 

6 
4 


6 
0 
0 
0 
0^ 

0 
6 

0 
0 


6     4 
4     5 

9    3- 
3  10 
3     6 
3     1- 


•  The  maximim  charge  to  be  xiMd'wYicuftitoftCMtaM^tTOBi^ii^^Va^ 
16  lbs.,  and  from  the  lO-inch  gan  %  \ba.  .«^-^  •«  ma^uequ^  «iA>x^&si&aNL^ri^^ 
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or  battalion.  Light  horse,  artillery,  engineers,  and  mounted  rifle  yolnnteen  will 
also  wear  letters  denoting  the  branches  of  the  sendee  to  which  they  respectively 
belong.  The  stars  to  be  worn  by  proficient  sergeants  will  be  similar  to  those  won 
in  the  badges  for  good  shooting,  but  of  1}  inch  instead  of  }  inch  diameter.  Tht 
star  worn  by  a  volunteer  who  has  been  five  times  returned  as  efficient  will  be  of 
five  points.  It  is  desirable  that  corps  clothed  in  blue  or  scarlet  should  wear 
white  belts,  expense  pouches  white,  large  pouches  black ;  corps  clothed  in  greei, 
black  belts  and  pouches ;  and  those  in  grey,  black  or  brown  belts  and  pouches. 
In  the  event  of  changes  of  uniform,  accoutrements  will  only  be  authorised  it 
accordance  with  the  preceding  paragraph,  and  any  new  corps  raised,  unless  formiBg 
part  of  an  administrative  regiment  otherwise  accoutred,  will  strictly  conform  te 
the  provisions  of  that  paragraph.  Officers  will  wear  cross-belts  and  pouches.  Tke 
infantry  sash  will  not  be  worn  by  officers  or  sergeants.  Neither  gold  lace  nor 
brass  ornaments  are  to  be  worn  by  volunteer  corps.  The  distinctions  in  unifom 
and  appointments  which  are  prescribed  in  the  regular  service  and  militia  to  denote 
the  rank  of  the  wearer  should  be  strictly  observed  by  volunteers  of  the  variooi 
grades  as  far  as  they  are  applicable  to  the  volunteer  force.  In  this  respect  iht 
dress  regulations  for  the  army  are  to  be  taken  as  a  guide.  Corps  will  not  sdopt 
ahy  undress  without  authority.  No  change  whatever  (either  as  regards  alteratioi 
or  addition)  will  be  made  without  authority  obtained  from  the  secretary  of  stated 
through  the  general  officer  commanding  the  district." 

Some  of  the  regulations  enumerated  above  will  take  effect  in  1876,  othen 
again  as  late  as  1879. 


Appointment  op  Adjutants. 

The  following  circular  in  relation  to  the  appointment  of  adjutants  to  volunteer 
corps  has  been  issued  from  the  War  Office : — 

**  In  the  event  of  an  adjutancy  becoming  vacant,  either  by  death  or  retiremelt, 
the  commanding  officer  of  the  administrative  regiment  or  corps  of  volunteers  is  ^ 
which  the  vacancy  has  occurred,  if  he  should  have  any  very  special  reason  kt 
wishing  to  obtain  the  services  of  any  particular  officer  to  succeed  to  the  appoint- 
ment, will  make  his  application  through  the  proper  channel  to  the  adjntut- 
general.  In  the  case  of  a  retirement,  the  application  will  not  be  made  until  tk 
retirement  shall  have  been  notified  in  the  Lorujhn  Gazette.  The  commanding  offietf 
will  state,  in  his  application,  the  exceptional  qualification  which,  in  his  opinion, 
renders  it  desirable  that  the  officer  referred  to  should  be  appointed  in  preference  to 
any  other  candidate  who  may  in  other  respects  be  equally  eligible.  The  secretary 
of  state  disapproves  commanding  officers  of  volunteers  communicating  direct  witk 
commanding  or  other  officers  of  the  army,  with  a  view  of  finding  suitable  caad>> 
dates.  They  should  clearly  understand  that  the  selection  of  officers  for  appoint- 
ment as  adjutants  does  not  rest  with  commanding  officers  of  volunteers,  who 
should  not  make  any  recommendation  on  the  subject,  except  under  the  spedil 
circumstances  above  detailed." 
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OS  co6q  "*  OS 
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TABLE  OF 


Name  of  Fuze. 


Length  of 
Composition. 

Inches. 


Time  of 
Burning. 

Seconds. 


Shells  used  with 


5-second  M.L. 


9    » 


20 


*i 


ft 


>« 


Pettman's  gen.  service  percossion 


R.L.  percussion 


LMealed  powderj 


5-second  B.L. 


9 


20 


I*  M 


»f  »♦ 


Pettman's  gen.  service  percussion 


R.L.  percussion 
B.L.  plain  percussion 

Time,  diaphragm.  Shrapnel 
Time,  conmion        . .        . , 


[Mealed  powder . 


9-second  M.L. 


20 


>f 


Mortar,  large 
,t       small  I 


Pettman's  land  service  percussion 
„         general  service      „ 


2 
2 


6 
5 


10 


20 


10 


20 


10 
10 

20 
30 
15 


A.M.L. 

rShrapnel  up  to  80-pr.  indusive^) 
I    and  t-pr.  star  shell      ..        ..) 

All  Shrapnel  shell,  oommon  abA 
up  to  80-pr.  inclusive,  and  T-pr. 
double  shell,  also  7-iii.  common 
and  double,  S.S. 

7-pr.   double   shell,    and  7-iDdii 
\    conmion,  S.S. / 

{Common   from  40-pr.    upwards;) 
and  7-incb  double  shell         . ./ 


to  80-pr.) 


{ 


R.B.L 
Shrapnel  for  12-  and  9-pr. 

{Common,  segment,  or  Shrapnel 
for  Y-incb  64-  and  40-pr. ;  oom- 
mon for  20-pr.  S^. ;  Shrapoel 
for  12- and  9-pr. 
7'incb,  64-  and  40-pr.   segment} 
and  common,  and  20  pr.  83.\ 

^   common ) 

iCommon  or  segment  for  f-indi,] 
<  64- and  40-pr.,  and  20-pr.  && 
(    common 

{Common,  7 -inch,  64-  and  40-pr. 
segment,  7-inch  and  40-pr. 
Shrapnel,  64-,  40-,  12-  and  9-pr. 
[Common  or  segment  for  2(K  13^ 
I    9-and6-pr. 


All  diaphragm    . . 

All  S.B.  common  $ 
Naval        « . 


•  •       •• 


lA). ..        ••        ,,         ,,        ,, 

13-,  10-  and  8-inch  mortar  shdli 
24- and  12-pr.  oonmion.whai 
flrom  5i-  and  4f-jn<di 
at  times  of  flight  over  7 
with  Si- and  10  seoonds 
4|-inch 

r  All  S.6.  shells  having  a  x  <*t 
I    the  plug         J 

Naval 


*  In  hundreds  of  yards  Vn  eacVi  caa^  T\i««KiX\]\«A  «x«t»a.>3i  «q«ii  ^akSR^  «(^!£(ah\ft  for  very  ahott  naaiL 
f  The  numbers  on  all  fuxes.  encep^u^  motVja  «xA  v«w»\A  \\aj»  ^^'^^^^^'iSQRta^ 

the  mortar  ftizes.  if  the  taffea  Y»  mxx\\\pUe^^Xi^  ^^»^«!^J'**°'''^        '^^'^ 
fazes  the  whole^umber  dXte  V«ecou^t^^^V^^^^^^^ 

1  This  fuze  must  be  pacYted  ^\xeii  ^»«^^^Xs^Xw  ^  \Kwafc  xwaNw^ 

f  including  24-  and  12.pT.  common  dM^\B»^QKa^^ 
^ght  does  not  exceed  10  Bocouda. 
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SERVICE  FUZES. 


Gauge  of  Fuse- 
hole. 


Ordnance. 
General  service 


I>o. 


Other  Natures  that  the  Faze 

can  be  used  with  on 

an  Emergency. 


Approximate  Rnks 
for  obtaining  Length 
of  Faze  in  f^eoonds 
for  a  given  Range.f 


Rrmakkr. 


Do. 
Do. 


Do. 


(All  Mli.  shells  of  G.S.  gaage,!  (Divide  range  Vy  2; 
when  time  of  flight  doesV  <  and  if  over  1000, 
not  exceed  5  seconds      ,.]  (   add  1. 


Do.,  do.,  9  seconds 


Do.,  except  Shrapnel 


'] 


jDlvide  range  l^  2,* 

and  add-— 

Up  to  1000    . .    1 

11000  to  2000    ..     2 

l2000to3000    ..     3 


Ordnance. 

I  (All  shells  of  G.S.gaage,  when 
^General  service  <    time  of  flight  does  not  ex- 
{    ceed  6  seconds 


Pamted> 
red. 


) 


Do. 


Do. 


Do. 


Do.,  do.,  9  seconds 


Do.,  except  Shrapnel 


Field  service 
Ordnance. 
Common     • . 

Do. 
General  service 

Do. 
Mortar 
Common    . . 

Do. 

General  service 


1  Divide  range  by  2,* 
}  and  if  over  1000 
I    add  1      . . 


•}| 


M.L.  TIME  FDZK8 
ABB  HOT  AT  PBE- 
8BKT   USED    WITH 

common  8hsll 
fibeo  fbom 

Woolwich  gdhs 
of  1  in.  and  up- 
wabd8,  in  the 
L.S.  II 

The  R.L.  percuBsiim  tuxe 
mark  II.  is  suited  for  all 
RL.  guns  and  all  KM .L. 
gons  up  to  the  80-pr.  The 
mark  I.  is  laited  to  the  1- 
and  9-pr.  R.M.L.  only. 


Painted  red. 


! Divide  range  by  2,* 
and  add-— 
Up  to  loop    . .    1 
1000  to  2000    ..     2 
2000  to  3000    . .     3 


(Any  S.B.  common  shell,  if 
time  of  flight  does  not  ex 
ceed  6  seconds 


") 


'24-  and  12 -pr.  common  shell, 
when  fired  fh>m  bronze 
mortars  and  time  of  flight 
exceeds  10  seconds. 


Any  S.B.  common  shell 


Subtract  8  from  the 
range.* 

[Subtract  5  firom  the 
I    range.* 

Do. 


II  Mark  I.  ML.  fuze  is  not  to  be  used  with 
BmsU  ebare^es. 


Add  17  to  range*  . . 


Add  14  to  range.* 


rFor  ranges  below  750  yards, 
L    double  the  range  plus  10. 


\ 

field  gUM,  8A  tti^  iptSXSlVB%^'QftRX»\.*^^«^\SS^^^«^^ 

n  be  tiMd  OS  percuwiou,  o^aifl^^^ 
and  "fwtwil"  ahett,  fw  S,B.  cr^"*"- 
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APPENDIX  D. 


TABLE  SHOWING  THE  STRENGTH  OF  COLUMNS 


Flack  avd  Date. 


BergeD-op-Zoom,  Sept  16, 1747 
Schweidnltz,  Sept.  30, 1761    . . 


Badi^oB  (FortPicorina),  10  p.m./ 
March  25, 1812      \ 


Bad^Joz— the  castle 


•  •    •  • 


La  Trinidad  Bastion 

bta.  Maria  Bastion 

St.  Roqne 

StVicente,  10  p.x.  April  6, 1812 


Bargos    (St.   Michael's  Horn 
work),  8  P.1I.,  Sept.  19, 1812  ' 


Burgos,  Sept.  22, 1812     . .     . .  ( 


Sebastopol,  June  18, 1866. 


•         •  • 


Sebastopol,  Sept  8, 1855 


•< 


I 


1 
2 
3 


2 
3 

4 
6 
1 
2 


1 
2 


1 
2 

3 

4 
6 
6 
1 


2 
3 

4 


I 

•g 


600 
each  of 


Yes. 
100 

200 


.150, 


I 

I 

S 


62 


12 
12 


18 


22 
22 


\      •• 


200 


100 
100 
100 


200 


12 
12 
12 
106 
64 
82 


60 
90 


Ladder  Party. 


•i 


o 


e 

$ 

a 
-So 


25 


Yes. 
Yes. 
Yes. 

20 


12 
12 


12 

Yes. 
Yes. 

Yes. 


6 
6 


20 

20 

20 

Yes. 


40 


Yes. 


12 

12 

Yes. 


i 


140 


9  • 


Yes. 


21 


30 


30 


180 

120 

120 

Ibatt. 


320 


180 


Storming 


Advanoe. 


a 
S 


60 

eo 


i 


400 
3200 


100 


600 
600 

200 


20 


400 

400 

400 
4600 
8000 
6700 
1000    I 


I 


6000    ' 
4600    ■ 

4800    1 

I 


*  From  *  InBlTOCttona  Vu  lAiVVXAxy  ^£si<f^«e(\Tk%;  Ci^aiSogB^v^tQ. 
These  caBes  bave  not  Ywen  cft\cfiV«OL  v<tV&%  ^  ^^\K&3u^'deift\«si».«sj(afii!^\M^       itiafltj 


APPENDIX  D. 


OP  ASSAULT,  ETC.  IN  CERTAIN  INSTANCES.* 


Though  only  3  lad 
— re  pUced.  tbe  e 


i;  tho  Brddiv.  ai  a  forth 
Kaladcwds  aucMMfnl,  bi 
i  not  broxigbt  up.  uid  xho  CroopB 


,    because  (be  tODirii  deulla  mpecUsg  them  at 
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APPENDIX    E. 


I.— TABLE  SHOWING  THE  STRENGTH  OF  THE  BRITISH  ARMY. 

EstimaUs  ia76-77. 


A.  Rbgulas  Abut. 
1.  General  Staff        


Officers. 


2.  Camhy: — 

Guards,  3  regiments 
Line,  28  raiments 


91 


81 
792 


2.  Cavalry 


3.  ArtiOery:— 

Horse  artillery,  6  brigades         

Riding  establidiment  

Field  artillery,  12  brigades         

Garrison  artUleiy,  13  brigades 

Coast  artillery,  1  brigade 

{2  batteries  of  horse  artillery   ..) 
3  batteries  of  field  artillery    . .  V 
7  batteries  of  garrison  artillery  ) 
District  stair  


'873 


229 

7 

576 

491 

26 

49 

71 


3.  ArtiOery 


1,449 


4.  Engineers: — 

Sappers  and  miners,  40  companies 
Train,  3  troops 


t  ■ 


821 
3 


4.  Engineen 


824 


6.  Jf^fantry.—- 

Guards,  7  battalions 
line,  134  battalions 
Rifles,  8  battalions 
Brigade  depots 


240 

3,768 

224 

892 


5.  Infantry j    5,124 

6.  CivU  Ik^rtments  :— 

Army  service  corps .  .{JJ  iS^^m^^'^j 

Army  hospital  corps        

Paymasters 

Qiaplains 

Surgeons     

Commissariat  and  ordnance  store  departments 
Miscellaneous        


Men. 


6.  Civil  Departments 


90 


1,221 
15.181 


16.402 


5,179 

218 

11.271 

13.319 

1.159 

1,897 
428 


4,167 
719 


4,886 


5,710 

99,628 

6.000 

8.970 


Total.       Horses. 


181 


1,302 
15,973 


825 
10,781 


17,275*1   11,606 


5.408 

226 

11,847 

13,810 

1,185 

1,946 
499 


4,308 

144 

18.474 


•438 


33.471         34,920tj  13,364 


4,988 
722 


6,710J 


5,950 

103,396 

6,224 

9.862 


8 

3,006 

24 

1,550 

201 

•  • 

78 

•  • 

661 

•  • 

448 

•  • 

112 

550 

1,432 

5,106 

3,014 

1,674 
201 
78 
661 
448 
662 


6,638 


422 


422 


120,309       125.432$.       — 


1,096 


1,095 


*  TyyMnaing   4,330  sexvins  in  India. 

t         »         W»^ 
435 
4&,%6\ 


«> 
» 


*» 


Total.  6^9  a\\  laxito  ot  Xtoft  ^««o^«  «isvi  w«hS^v..V>««. 
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Table  showing  the  Strength  of  the  British  Army — continued. 

Estimates  1876-77. 


1.  Colonial  Corps  r— 

West  India  regiments  (2) 
Royal  Malta  Fendble  Artillery  . . 
Lascars  (Hong-Kong  and  Ceylon)  . . 


7.  CoUmial  Corps 


8.  Seserve  of  the  Regtdar  Army  (including  en- 
rolled  pensioners) : — 

Class  I 

Class  II 


8.  Beserve 
A.  Rbgulab  Arxt 


B.  Auxiliary  Fobces. 


1.  Feomanry,  40  regiments 

2.  Militia:-^ 
Artillery,  29  regiments 
Infantry,  131  battalions 


2.  Militia 


3.  Volunteers: — 

Artillery 

fiavairv  /^^K^*  ^^'se,  4  regiments 
^▼a"7  (Mounted  rifles,  4  regiments 

Engineers 

In£uitry 

Permanent  staff 


3.  Volwiteers 


B.  AuxiLiART  Fobces 
A.  AcuvbAbiit  .. 


Total  Stbekgth 


Officers. )     Men. 


102  <      1,730 
22  349 

278 


124  ;       2.357 


10.000 
21,000 


31,000 


•  •       I 


804 


14,274 
/    '***'^l!  119,700 


4301      150,39ft 


TotaL 


1,832 
371 
278 


2.481 


10,000 
21.000 


31,000 


283,538 


15,078 
I 139, 619 


154,697 


Separate  numbers 
are  not  given. 


31,823 

366\ 

139/ 

6,296 

1128.669 

1,468 


Horses. 


168,751 


323,448 
223,538 


546,986 


26.487 


16.000 
800 


16,800 


1,600 

530 

100 
800 
270 


3,200 


20,000 
26,487' 


46,487 


*  Exclusive  of  officers'  horses. 


2  APPENDIX  fi. 

II,— STRENGTH  OP  AN  ARMY  CORPS  IN  THE  BRITISH  SERVICE. 


iSJS-  ■:.    :.    ::    :: 

iBTidiybrig^       

(InantiybrigBdiiB 

ToUJebiff 

Ififantry. 

Cavalry. 
3  regiment  .lUcbcd  om   W  Mcb 

iJlTislon        

1  brigsde  (3  rcglTDcnUt) 

Totilovalry 

JrWJ*nf. 

h™         I  '  talttry,  iCtachel  to 

Pl^          1  8  talleri™.  stucbed  to 

3  tntintty    Mid    artUlsrj    ra>r.e 

Total  irUlleTj      .. 

dJ.lslou        

RegimeDtal  staff         

1  annpauT,  and  field  p&rk,  in  re- 

1  troop  podtcoo  imin 

i  telf  grapb  iroop       

Tctm  enginwrs     . . 

uaUary  Fdlia. 
S  h»p8.  Umchsd  0P=  10  »cb  divi- 
1  troop  sttaclied  In  hpod-qusrten  . . 
Grand  loUl  of  inny  corps  .. 

OBIuis. 

II 

All 

BuitoL 

Ean«. 

QVH. 

1 

"1 

la 

!'i 

!:S 

;i 

z 

~ 

7^ 

•■•■' 

4,338 

1.1B2 

- 

MM! 

1  ais 

i.ses 

1,»«) 

l-U" 

- 

I 

■: 

3.1M    1    3,918 

3,GS0 

- 

'■V.l 

'■J^J 

1.308 

308 

f 

1 

3,B« 

a.BBS 

3.S&I 

90 

3oe 

•1 

»s 

_ 

e 

i.ais 

l.SSi 

Gcia 

— 

>i| 

«l 

l» 

_ 

383       1    Ml 

ia.361 

36,B05 

11,883 

go 

APPENDIX  E. 

UL— DETAIL  OP  AN  ARMY  CORPS. 


SUf. 

staff  or  armj  corps  ..        .. 

tached  to  bead-quarters  . . 

ABriffadto/Omitry. 

1  bitlOTT  lioTM  artniary     . , 

Medical  affpaitment . . 

Velrrimuy         

CbapUln's           

Staff 

■••"»-  Ki,.™- 
-»w.  gf'i,,..-: 

1  regiment  of  caTalij 
1  troop  m'lltliJT  police 

cC'iSll^       ?.'■'■      '.'■ 

fCoduniMirliit   „    .. 

j 

i 
1 

1 

J 

1 
1 

i 

aor».             1 

! 

1 

1 

i 

" 

;: 

3« 

.. 

;■ 

•> 

i8 

31  1     13 

u 

M 

6S 

114 

1 

1,8011 

n 

'•'i 

.' 

■i= 

■•1 

i 

1.S73  ;  na 

a.sii 

• 

31B       1.911 

3,13B 

'eoD 

ii 

3es 

;; 

? 

30 

! 

aai 

9.003 

■s 

22 

IS 

J.3DII 

Staff 

!« brigade     [^"■i,       ■■ 

^ndbtigad.  {St;i,„^:: 

1  battalion  of  rifles  ..        .. 
3«.ldbat.«ie«     {l^P^^y 
1  infantry   and  artiUery  r^ 

Veterinary         

Chaplain';          

:; 

1: 

;■ 

» 

39 
3D 

30 

:: 

:: 

:: 

378 
190 

397 

9,UU3 

rsfl 

10.156  1  la 

- 

a,39S 

*  Includes  brigade  medical  ilepartni«iil.  t  liK\udeB%\^&«unaa&H«AiA.&s!Vv<w>'ao- 
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APPENDIX, 
I.— BBEBCH-LOADINO  RIFLES  ADOPTED 


ClUL> 

»„.. 

WtlgW 

LeneU. 

i 

1 

1 

""•■ 

„y,jwith. 

"'"i'S" 

BvwiM. 

H.B.u    .. 

w.i°  '.: 

H.B.I    .. 

W.i    .. 
W.A.     '.'. 

Anstrli  .. 
Diiy<iri>  ..        .. 

Engluid,.        .. 

Fisnce    ..        .. 

HollMd..        .. 
lt.17       ..        .. 

Spain'  ::    :: 

Turkey   .. 

1 
1 

Werndl 

Eanfngi™        '.'. 
Murllni-HeBrr.. 
Enfield,  long     .. 

Artillerr  cHTbiaa 
b™      ..       .. 

ST!    :■ 
sal    :: 

Martinl-Himrj  . . 

Iba. 
ll-M 

S'CI 
(■09 
8'D8 

fi-ft* 

ft. 

1-2S 

0-43 

D'U 

|( 

l-M 
015 

Rbtolvem 

PuUIb  .. 

[jAdinu    .. 

.. 

3-» 

a-M 

■  B.A.  bolt  »cttoo-,W,>--"«Sffi »«)«•,■&». 


«A  CKVAXI.   'V<h6«,,'«^>iKin 


AFPSSDlXy. 


BY  THE  POWERS  OF  EDROPE. 


»„. 

Outridp. 

1 

1 

1 

I 

»..„ 

1 

i 

! 

1 

1 

1 

0-U 

O'Bia 

::» 

0-46 

338-9 

4U 

38fl 
380-8 

i' 

1'04 
I'M 

E 

us 

B 

linM 

11113(1 

llnM 

N™  PMiem  (IBIO), 

rTbe  Davirlun  uriny  will  lie  evcntu- 

I    lUy  inoKl  wlUi  me  Mnoiw  rlHe. 

iGniirdi  ud  Inhnlry  of  lbs   liMi 

(MlUUi.  VDlonteer  oarp^  ud  Hma 

1    inmUiiMDd.,.lnnt«r  corps. 

t    militia  Had  iPluBleernrliUeiyt 
CaTslrr  iTElmiTitB.  r lospl  lancMS. 

(JlgS^and^^  rifff,«rtdn.^  and 
IntrodowillDlBtO. 
r^*^.          "'    °*     "™*° 

[AlUiouBli  adupwu  l)j  Turkey,  few 
I    Snider,  lodB  and  short. 

AND   PmOUB. 

' 

0-69B 

39P 

„     ..        .     l..» 

■  69,-      31     1  303               B           HlH8 

(IflTitcr  TPglnienlB   ind   Ifo^p  ler- 
\    gnnt-in»Jore  otcayalty. 
DlIB  id  ladle. 

m  in  »»1«  U  Uie  aide,  mder,  or  everj  U.  nupilDe  gon. 

■Ufa  OuXMrUaUHBirTtiae. 

■ilia.,  wltbimt,  t-!l;  Itngtb,  wlUi  twyDDCt.  E-M  ti;et,iiUhcist,a-l&- 
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III.— TRAJECTORY  OP  THE  MARTINI-HEMRY  RIFLE. 
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IV.— TRAJECTORY  OF  THE  SNIDER-ENFIELD  RIFLE. 
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APPENDIX  G. 


INSTRUCTIONS  AS  TO  THE  APPLICATION  OF  LIGHTNING  CONDUCTORS 
FOR  THE  PROTECTION  OF  POWDER  MAGAZINES  AND  OTHER 
BUILDINGS. 

1.  The  priDciples  on  which  buildings  should  be  protected  against  lightning  are 
set  forth  in  papei-s  drawn  up  by  the  late  Sir  William  Snow  Harris,  F.R.S.  These 
principles  are  still  generally  held  to  be  sound,  and  should  be  carefully  considered 
with  reference  to  any  system  of  lightning  conductors.  In  consequence,  howeyer, 
of  the  progress  of  electrical  science,  some  modifications  are  necessary  in  the 
application  of  these  principles. 

2.  In  considering  the  application  of  conductors  for  the  protection  of  buildings, 
it  should  be  understood  that  the  terminating  plane  of  the  action  of  lightning  is 
sometimes  beneath  the  Surface  of  the  ground,  where,  from  the  presence  of 
moisture,  the  earth  forms  a  good  medium  for  the  diffusion  of  electricity. 

3.  Light,  dry  soil,  such  as  shingle  and  sand,  or  even  ordinary  vegetable  soils 
when  in  a  dry  condition,  may,  for  the  present  purpose,  be  regarded  in  most  cases 
as  non-conducting  matter  resting  upon  the  electric  surface  of  the  earth. 

4.  Lightning  conductors  should  therefore  invariably  be  continued  through  these 
intervening  substances  into  soil  which  is  permanently  damp. 

5.  Underground  magazines  are  usually  in  dry  soil,  or  soil  rendered  dry  by 
careful  drainage. 

6.  When  large  quantities  of  explosives  are  stored  in  underground  magazines, 
such  as  the  main  magazine  of  a  fort,  they  should  be  fitted  with  lightning  con- 
ductors on  the  same  principles  as  ordinary  magazines  above  ground.  The  same 
rule  holds  good  as  regards  underground  magazines  situated  on  prominent  points, 
the  top  of  a  hill  for  example,  under  which  circumstances  like  precautions  should 
be  taken.. 

7.  Small  expense  magazines  underground  need  not,  as  a  rule,  be  provided  with 
lightning  conductors. 

8.  Oasemated  batteries  of  modern  construction,  in  which  the  magazines  are 
distributed  throughout  the  basement  story,  must  be  provided  with  lightning 
conductors. 

9.  The  arrangements  will  vary  with  the  plai\  and  extent  of  the  work  ;  but  it 
will  generally  be  convenient  to  have  one  or  two  horizontal  conductors  on  the  parapet 
or  terreplein,  extending  from  end  to  end  of  the  battery,  attached  to  vertical 
conductors  connected  with  the  earth.  The  flagstaff  should  have  a  conductor, 
terminating  in  the  truck,  or  a  point  above  the  truck,  and  in  large  works  several 
points,  projecting  5  feet  above  the  top  of  the  building,  must  be  provided.  Iron 
verandahs  and  iron  railings  form  good  conductors  when  they  are  properly  con- 
nected with  the  earth. 

10.  An  iron  building  is  of  itself  a  good  conductor,  but  when  it  is  covered  with 
non-conducting  substances,  such  as  asphalte  and  concrete,  it  is  necessarv  to 
provide  rods  or  points  projecting  above  the  asphalte,  and  in  all  cases  there  must 
be  a  proper  connection  with  the  earth.  Iron  shields  in  casemated  works  must  be 
placed  in  connection  with  the  conductors ;  this  may  be  effected  through  the  iron 
i'acers  in  their  rear,  or  by  means  of  horizontal  bands,  extending  from  one  shield 
to  another,  externally. 

11.  Copper  is  recommcnAed.  \>y  t\ve  \«A.ft  ^vc  '^'^xwo.  %x!>syw  ^"wrtls  as  the  best 
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material  for  lightning  conductors.     It  possesses  great  conductiyity,  is  not  liable  to 
corrosion,  and  is  very  durable. 

12.  Where,  however,  conductors  are  exposed  to  mechanical  injury  or  are  liable 
to  be  stolen,  and  where  attendant  circumstances  are  not  such  as  to  promote 
corrosion,  iron  may  be  employed,  using  proportionately  larger  dimensions  to 
provide  for  its  smaller  conductivity,  which  is  only  about  one-fifth  that  of  copper. 

13.  Copper  lightning  conductors  should  be  of  the  following  dimensions:  rods, 
^  inch  in  diameter,  tubes  j  inch  in  diameter  and  j  inch  thick,  or  bands  1^  inch 
wide  and  i  inch  thick. 

14.  Iron  lightning  conductors  should  be  either  solid  rods  1  inch  in  diameter,  or 
bands  2  inches  wide  and  g  inch  thick. 

15.  In  deciding  upon  the  metal  to  be  employed  in  any  system  of  lightning 
conductors,  the  relative  qualities  of  the  two  metals,  copper  and  iron,  must  be 
weighed  in  connection  with  the  circumstances  of  each  particular  case.  Copper 
possesses  higher  conductivity,  and  is  less  liable  to  injury  from  corrosion,  but  it  is 
very  much  more  expensive,  more  liable  to  mechanical  injury,  and  more  likely  to 
be  stolen.  Its  fusing  temperature  (1994^  Fahrenheit)  is  much  lower  than  that 
of  iron. 

16.  The  fusing  temperature  of  iron  is  2786^  Fahrenheit.  In  this  respect  it  has 
a  marked  advantage  over  copper,  but  it  readily  becomes  rusty,  and  when  rusted 
its  electrical  resistance  is  immensely  increased.  Roughly  speaking,  an  equal 
amount  of  conducting  power  may  be  obtained  in  iron  and  copper  for  the  same 
cost,  the  number  of  conductors  purchaseable  for  the  same  price  in  the  former 
being  far  in  excess  of  those  in  the  latter  metal,  and  in  suitable  positions  the  more 
numerous  conductors  would,  no  doubt,  provide  perfectly  efficient  protection. 

17.  In  applying  lightning  conductors,  the  expansion  and  contraction  of  the 
metal  must  be  provided  fur,  especially  at  points  where  two  lengths  of  metal  are 
joined  together. 

18.  This  may  foe  done  by  introducing  suitable  bends,  at  intervals,  in  long  lines 
of  horizontal  conductor. 

19.  In  vertical  lines,  and  in  some  cases  in  horizontal  lines,  the  effect  of  expan- 
sion and  contraction  may  be  sufficiently  provided  against  by  giving  freedom  to 
slip  through  the  bearing  collars. 

20.  Soldered  or  welded  joints  are  not  absolutely  necessary,  but  they  should  be 
employed  where  practicable. 

21.  The  joints  hitherto  used  in  the  royal  engineer  department,  under  the 
recommendation  of  the  late  Sir  William  Snow  Harris,  should  be  adopted  for 
copper  conductors  where  soldered  joints  cannot  be  employed. 

22.  Soldered  or  welded  joints  should  be  employed  in  all  positions  where  the 
brush  or  discharge,  which  might  occur  with  unsoldered  joints,  would  be  liable  to 
ignite  dust  or  any  inflammable  substance. 

23.  Iron  rods  may  be  welded  or  connected  by  joints  similar  to  those  recom- 
mended for  copper  conductors,  or  by  screw  junctions  such  as  are  used  in  forming 
the  connections  of  gas-pipes,  the  end  of  the  rod  inserted  into  the  socket  being 
equal  in  length  at  least  to  its  diameter,  but  no  white-lead,  which  is  a  bad  con- 
ductor of  electricity,  should  be  made  use  of  in  the  joints. 

24.  Flat  iron  bands,  where  welding  is  not  considered  advisable,  may  be  con- 
nected by  rivets  or  screws  working  in  slots  to  allow  for  expansion  and  contraction ; 
each  of  the  surfaces  in  contact  should  be  of  at  least  six  times  the  sectional  area 
of  the  band. 

25.  Copper  bands  should  be  connected  by  rivets  or  screws  working  in  slots,  and 
with  similar  precautions  as  to  the  area  of  the  surfaces  in  contact.  Joints  between 
different  metals  may  be  soldered,  screwed,  or  riveted,  the  extent  of  the  surfaces 
in  contact  being  regulate^l  by  the  dimensions  of  the  metal  possessing  the  lea&t. 
conducting  power.  In  all  cases  of  contact  betweei[v  X.'vio  TEk«XaV%>  '^t%^g^:Q^A.^^% 
should  be  taken  to  prevent  access  of  moistuTe,  N9\i\<!^  vio\iW  VsA'Qfife  \s3«afit 
galvaDic  action  with  its  attendant  metallic  deeom^&itVoii. 
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26.  It  is  not  possible  to  assign  the  precise  limits  of  the  protecting  power  of 
conductors.  The  French  philosophers  formerly  considered  that  they  affoi^ed  pro- 
tection over  a  circle  whose  radius  was  equal  to  twice  their  height ;  but  in  England 
the  limit  is  usually  considered  the  radius  of  their  height  from  the  ground.  This 
may  be  sufficiently  correct  for  all  practical  purposes ;  but  such  a  radius  of  pro- 
tection cannot  always  be  relied  upon. 

27.  Conductors  of  themselves  have  no  attraction  for  lightning,  which  seeks 
them  only  on  account  of  the  facility  they  afford  for  the  combination  of  the  opposed 
states  of  the  electricity  of  the  clouds  and  of  the  earth  beneath  them,  separated 
by  the  atmosphere,  which  is  a  bad  conductor.  A  lightning  conductor,  buildings, 
trees,  or  any  object  on  the  surface  of  the  earth,  is  only  to  be  regarded  as 
diminishing  the  resistance  due  to  the  air.  When  an  electrified  cloud  is  passing 
oyer  the  earth,  and  its  potential  is  just  counteracted  by  the  resistance  of  the  air,  a 
body,  however  small,  which  reduces  this  resistance,  will  cause  a  discharge.  Etsi 
a  change  in  the  nature  of  the  soil  over  which  the  cloud  is  passing  may  have  this 
effect,  and  it  is  very  frequently  produced  by  a  fall  of  rain. 

28.  From  this  we  may  conclude  that  the  angle  of  a  building  which  a  thunder- 
cloud approaches  may  receive  the  discharge,  while  another  but  more  distant  angle 
is  provided  with  a  conductor;  and  that,  for  important  buildings  containing 
explosive  materials,  every  prominent  elevated  part  ought  to  be  provided  with  a 
lightning  conductor. 

29.  For  a  building  of  uniform  height,  a  solid  rod,  pointed  and  rising  not  lees 
than  5  feet  above  it,  should  be  provided  at  each  end,  and  at  intervals  of  about 
15  yards  along  its  length.     When  the  rod  is  of  iron,  its  point  should  be  gilt. 

30.  Small  simple  buildings,  not  exceeding  20  feet  in  length,  may  be  protected 
by  one  vertical  conductor  at  the  end,  the  point  rising  not  less  than  5  feet  above 
the  ridge  of  the  roof;  a  horizontal  conductor  should  be  provided  on  the  ridge. 

31.  A  building  from  20  feet  to  40  feet  long  should  be  protected  by  one  vortical 
conductor  in  the  centre  of  its  length,  with  a  horizontal  conductor  on  the  ridge. 

32.  A  building  exceeding  40  feet  in  length  should  have  two,  and  if  exceeding 
100  feet  in  length,  three  conductors. 

33.  Larger  and  more  complicated  buildings  should  be  protected  upon  similar 
principles. 

34.  A  fork,  or  brush  of  three  or  four  points  instead  of  one,  has  been  recom- 
mended for  the  top  of  a  lightning  conductor,  the  practical  value  of  this  ai*rangem^t 
is  not  apparent  unless  the  points  are  widely  separated ;  but  for  a  single  rod  on  a  pro- 
minent point,  this  construction  may  be  adopted.  All  parts  of  buildings  which  are 
of  marked  elevation  and  prominence  should  be  fitted  with  a  lightning  conductor. 

35.  Where  several  lightning  conductors  are  used  in  a  single  building,  they 
should  be  connected  horizontally.  Such  connection  may  he  conveniently  effected 
along  the  ridge  oreaves.  When  the  ridge  covering  or  eaves  gutters  are  of  metal, 
they  should  invariably  be  connected  with  the  system.  All  metal  surfaces,  whether 
lead,  copper,  or  iron,  in  ridges,  roofs,  gutters,  or  coverings  to  doors  or  windows, 
shall  be  connected  with  the  conducting  system. 

36.  The  relative  conductivity  of  the  ordinary  metals  used  in  building  is  given 
by  the  late  Sir  William  Snow  Harris,  as  follows : — 

Lead.  Tin.  Iron.  Zinc.  Copper. 

1  2  2ii  4  12 

Lead,  on  account  of  its  low  conducting  power,  cannot  be  altogether  depended  oa, 
and  this  must  be  carefully  considered  in  connecting  tHe  lead,  used  in  a  building,  U 
the  system. 

37.  Long  lengths  of  horizontal  conductor,  without  sufficient  intermediate  eartJi 
connections,  must  be  avoided.     Should  there  be  any  failure  of  continuity  in  snch  s 

conductor  without  intermediate  «at\\i  coniiftciVQUA^  1K«  current  might  leave  the 
conductor  and  pass  to  eartVi  by  Wift  xaoat  ^«yQ\««^Aft  ^WT«ft^«:&.\  >&vNak^«iild  be 
attended  with  dauger*     Sbwr^  wx\S>«*  Va  <iwAwi\.ot^  w*  ^\«cX^snki^^ 
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38.  Good  earth  connections  are  most  important.  Any  fault  in  the  earth  con- 
nection itself  manifestly  impairs  efficiency,  and  a  yery  bad  earth  connection  is  a 
sonrce  of  absolute  danger.  Lightning  conductors  should,  where  practicable,  be 
led  into  springs  or  wells  of  water,  or  into  ground  which  is  permanently  wet.  The 
sea  or  any  large  body  of  water,  except  a  watertight  tank,  forms  an  excellent 
earth  connection.  Shingle,  dry  sand,  or  ordinary  vegetable  mould  in  a  dry  con- 
dition, are  not  efficient  connections,  and  lightning  conductors  should  invariably  be 
led  through  these  into  ground  that  is  permanently  damp.  Several  earth  connec- 
tions should  always  be  provided  in  all  large  systems  of  lightning  conductors,  so 
that,  should  one  be  defective,  the  discharge  may  be  effected  through  the  others. 

39.  Conductors  should  be  led  into  moist  ground,  by  means  of  a  trench  or 
trenches  extending  to  a  depth  of  at  least  18  inches  below  the  surface,  and  in 
which  a  length  of  not  less  than  30  feet  of  metal  should  be  in  actual  contact  with 
moist  earth. 

40.  Where  practicable,  it  is  desirable  to  lead  a  flow  of  water,  from  the  down 
pipes  from  the  roof,  over  the  ground  in  the  vicinity  of  the  lightning  conductors 
and  earth  connections. 

41.  Where  a  lightning  conductor  terminates  in  rocky,  or  more  or  less  dry  soil, 
special  precautions  are  necessary ;  it  should  be  led  into  a  trench,  so  disposed  as  to 
obtain  all  the  moisture  possible  from  the  ground.  These  trenches  should  extend 
from  its  foot  to  distances  of  from  10  to  40  yards,  according  to  the  amount  of 
moisture. 

42.  The  connections  in  the  trenches  may  be  of  railway  or  other  old  iron  formed 
into  a  continuous  metallic  surface,  the  trenches  being  filled  up  with  cinders  or 
coal  ashes,  and  th«  water  from  the  down  pipes  being  led  over  them  as  already 
recommended.  Water-pipes  form  excellent  earth  connections,  but  gas-pipes  should 
never  be  used  for  this  purpose,  instances  having  occurred  where  a  heavy  lightning 
discharge  has  damaged  the  gas-pipes  and  lit  the  gas.*" 

43.  Lightning  conductors  should  be  frequently  inspected,  to  ascertain  that  they 
are  in  perfect  condition  and  properly  connected  with  the  earth.  Particular  atten- 
tion should  be  paid  to  the  joints,  especially  when  they  connect  different  metals. 

44.  The  state  of  the  conductors  should  be  noticed  in  the  inspectional  reports,  in 
which  the  efficiency  or  otherwise  of  all  joints  and  earth  connections,  and  the 
extent  of  oxidation  of  iron  conductors  should  be  distinctly  specified.  It  must  be 
borne  in  mind  that  in  the  case  of  an  iron  rod  or  band,  the  metallic  portion  only 
can  be  looked  upon  as  efficient,  oxide  of  iron  being  a  very  inferior  conductor. 

45.  In  order  to  obviate  the  ill-effects  of  rust,  iron  employed  in  the  construction 
of  lightning  conductors  should  be  galvanised. 

46.  When  galvanised  iron  is  used,  particular  care  should  be  taken  to  see  that 
the  coating  of  zinc  covers  the  conductor  thickly  and  effectively ;  damp  would 
produce  galvanic  action,  and  the  zinc  in  the  vicinity  of  the  smallest  exposed  iron 
surface  would  be  quickly  decomposed. 

47.  Should  it  be  necessary  to  bring  the  zinc  coating  in  contact  with  other 
metals,  and  especially  with  copper,  every  precaution  should  be  adopted  to  exclude 
moisture,  for  the  above  reason. 

Fred.  £.  Chapman, 

Inspector- General  of  Fortifications, 
War  Office, 

April  6,  1875. 

The   appendices   and  plates  mentioned  in   the  original  instructions  Tuive  been 
omitted, 

^  A  remarkable  accident  of  this  nature  occurred  at  Halifax,  Nova  Scotia,  in  the  summer  of 
1871,  during  a  heavy  thunderstorm ;  tbe  electric  discharge,  in  traversing  the  t5Uip^l^^&<:&^v<b^^ 
Provincial  Buildings,  fused  a  portion  which  was  oompoa«i  ot  yiYiVX^  \ii(e^  c&\iyV3(«ic«\ws^x'«»x  Vca 
metre  in  the  basement^  and  lit  tbe  gas,  by  which  the  bui\dVxi^  w«c«  t»«x\i  wX  ci&%t%. 


552 


APPENDIX  H. 


M 

Oh 
-«1 


03 


^ 


a 


"3  g 

,£3    hi  m 

2  -**  8ra 
a  2  «>«» 

^  _    W      W      QJ 

08    O    S  '^ 
o    ^    «  ^ 


^     P     U     L.'  'Ti    fO 


"    CO  •—  .2    *    O 

g  bo  o  "  B  2 

g   flS   «^   O'O  -M 
*  d>  oa  *^  «r 

S  J  S      2 
•■^  "^  I -g  §  -^ 


"^    O]    isJ    H 

o-^  2  S  -g  g 


^  ^'  -2  g  *  S 


W    a    0) 

2  -S  S-c 
.2  bo^  .2 

n    V    eS   CO 
.i3  pC 


t;   o  ♦« 

g  £  «  .2  2  ^  S 

•2  ft  ©  -S  2  2  S 


6  « 


CO  a> 


^    art  n3  w  i«     w 

•**   «    O  9    a  *   C 

cS'O  ^  rt   g  boR 

«-i   ®    w  »,    fc*  >S   t^ 

1-4    CO    k  ^    S  C3 

fx,2  Jp  "S  ^  «  o 


^      -^.2 

fa  »^  "^ 
S  "S  •—  'O 

-V  ■**  — ^   !5 
a>    I   -4^  K 

2  S  J3  « 

nil 

®    Vi    «    ? 

w  ea  S  ^ 

O    0)    © 

Vl  ,fi 

«   2   2   S 

^   2   «^ 
•"    OS    w 


d 

M 

•*» 

d 
d 


I        #4      OD 


•     00      ""     — 

>4    bA  »  ^ 
«   OS    ^    -^ 


•4J 

08 

o 
08 


^   oa   n   Vi   ©  ^  eT!        sSi 


-Q       »<      OB       4^ 

O     fcl     »     00     2     — 

dS    ^   ^ 

1^  ?^  SiS 


en 


S 


I 
II 

I 


o 
d 

2 

o 

0) 

.X3 
-*» 

> 
o 

d 
Vl 

«8 

d 


i 

'd    08 
'S  2 

d    rd 

&|«4H 
CO     o 

^  2 

a  -*» 
jd  0) 


-^ » 


I 

o 


d  -o 

2  o 

^     CO 

^  S        2   « 

O    C8  ^  »C  ** 

d       •-  '*^  d 

"*'■*' -I  s  S 

flfl  ««-  d  '2  d 

*  o  P  §,;= 
►2        < 


t3 


-g  8 

08    ^         'fH 

m  >        d 
.5_2      "** 

0)    CO  O 

^:g      £ 
»  fe       d 

,C     «       •     ^ 

08      .    » 
bO  P  iJ  j3    bO 

d  cr  •;  -^  d 

O     CO  h^  .M 


Ki 

ee 

p 

OB 


o 

M 


0) 


§    i 


OB 


08 
bO 


a 

o 


00 


1 

0) 

of  the 
nterva] 

<iH 

«M 

o 

o 

2 

2 

•*a 

4^ 

t*  o 

g 

d 

cen 
0-fo 

t) 

u 

0) 

« 

0)  rH 

43 

.d 

^  «a 

£ 


d 


«*4 

o 

o  -^  ^ 

a>    o3    « 
V  ^  jd 

:3  «  * 
5j  Ta 

Mod 
d  ■»»  o 
•2    oc   »^ 

gjbObO 


I 

S 

I 


I 


£ 

M 
o 

«* 

e 

s| 

oc** 

II 

o 

too 


i 


^  S 

es   2   W^ 

o  bn^  «55 

d       ® 

ijS  o)  -d  'd 


08 


Qi 


CO 


n     m     o 


n 

O 


Ki 


PQ 
X 

M 

oi 


PS 

« 


pi 

CO 


m 


Pi 


O 


PH 


e^ 


s 


^ 


=1 


o  5 

'I 

88 

he 


>^ 

S 

e 


I 

0 

S 

e 
s 

•1 


APPENDIX  I. 


553 


u          « 

W.& 

ll 

lO 

o 

• 

o 

»o 

1        n 

percentage  0 
Dllstments  f 

l> 

»o 

< 

to 

l> 

^1 

lo 

o 

• 

o 

»c 

• 

.So 

^W 

^1 

C>l 

o 

»o 

(N 

< 

-   5i 

4« 

^       *  • 

s 

1    ^1 

S  £ 

6^ 

CO 

eo 

•^ 

»o 

CO 

CO    »o 

'^ 

CO      t|< 

» 

S        .2^ 

^   0 

£co 

CO 

CO 

CO 

CO 

CO 

CO      CO 

eo 

CO    CO 

• 

'^i 

s 

'2       ®  » 

" 

HM 

p     »^  r 

o> 

00 

OB 

<X> 

OS 

?o 

M 

l> 

• 

*'       ^  b 

T3 

-o 

na 

• 

»       ® -is 

^ 

J- 

■1 

#k 

^^4 

g 

•» 

^    2* 

CU 

CU 

a< 

d^ 

lO 

o 

& 

O 

& 

»o 

D 

»o 

• 

• 

• 

tH            J»^^ 

:S 

CO             08    bO 

% 

«       g^ 

c6 

& 

5  00 

t» 

CO 

l> 

f 

O 

O     '^ 

00 

»0      -^ji 

• 
• 

a  .  -?  § 

< 

S  2    g»S 

• 

<g»o 

»o 

»o 

»o 

»c 

»o 

»o    »o 

»o 

»o    O 

• 
• 

ght  must 
of  35  inc 

gible,  tho 
vy,  mediu 

HH 

525 

m 

o 

»o 

no 

»o 

»o 

o 

»o 

»o    »o 

o 

»0     no 

1-1     CO 

•^  2    «-« 

S) 

H 

« 

C!| 

(N 

C4 

« 

« 

<N      C« 

C4 

«      « 

a  a  •=  t. 

? 

-? 

8i  1- 

PM 

3 
tf 

•s 

Ph 

11  -s-a, 

< 

PS 

1. 

> 

1 

00 

1-t 

00 

00 

00 

1-t 

1-t 

00     O) 

00 

00     00 

•si  ll 

00  ■♦a       O  "^ 
»    2              ® 

«2'§  ^  2 

• 

• 

• 

»                  • 

•                    • 

o  «    0.2 

• 
• 

• 
• 

• 
• 

•  • 

•  • 

•  • 

•  • 

who  is 
st  have 

is  not  t 
regulat 

* 

|i|a 

• 

fe-a  s  lA 

' 

• 

• 

S 
% 

•                   • 

•                     • 

f  the  s 
hes  hi 

the  s< 
cavair 

•>rt 

a    V      »4 

1 

• 
• 

• 
• 

a 

• 

s 

§ 

bO 

i 

5 

S     : 

•  • 

•  • 

•  • 

•  • 

J  branch  < 
feet  10  in 

to  re-ente 
rged  from 

• 

ee 

1 

bO 

w 

is 

} 

•^ 
•* 

:: 

Jloyal  Engineers, 

1— 4 
« 

O 

1^ 

a 
S 

•it  '^g 

554  APPENDIX  I. 


I.  Cavalry 


II.— ENLISTMENT,  RE-ENGAGEMENT,  AND  EXTENSION  OF  ARMY 

SERVICE. 

Conditions  op  Service. 

2.  Recruits  may  be  enlisted  for  long  or  short  service  in  such  proportions  as  may 
from  time  to  time  be  directed  by  the  adjutant-general  for — 

Long  service — i.e.  for  12  years'  army  service ;  or. 
Short  service — i.e.   for   8  years*    army    seryice    and 
4  years*  reserve  service. 

(Long  service — i.e.  for  12  years*  army  service  ;  or. 
Short  service — i.e.   for  8   years*  army  service    and  4 
years*  reserve  service. 

Long  service — i.e.  for  12  years*  army  service ;  or, 
III.  Engineers..  ..    \  Short  service — i.e.    for  8  years*  army  service  and  4 

years'  reserve  service. 

{Long  service — i.e.  for  12  years*  army  service  ;  or, 
Short  service — i.e.    for   6   years*    army   service    and 
6  years*  reserve  service. 

{Long  service — i.e.  for  12  years*  army  service ;  or. 
Short  service — Le.   for    6    years*    army   service   and 
6  years*  reserve  service. 

VI.  Army  hospital  corps     Long  service — i.e.  for  12  years*  army  service. 

VII,  Colonial  corps       ..      Long  service — i.e.  for  12  years*  army  service. 

3.  Within  such  limits  as  may  from  time  to  time  be  prescribed,  soldiers  may,  on 
the  recommendation  of  their  commanding  officers,  and  with  their  own  free  assent, 
after  3  years*  army  service,  pass  to  the  reserve  and  complete  in  that  force  the 
unexpired  portion  of  their  engagement. 

4.  Until  further  orders,  recruits  may  be  enlisted  for  one  or  other  of  the  several 
regiments,  brigades,  or  corps  specified  below : — (a)  cavalry  and  infantry  regiments 
of  household  troops ;  (6)  the  royal  regiment  of  artillery ;  (c)  the  corps  of  royal 
engineers  ;  (d)  cavalry  regiments  ;  (e)  infantry  brigades  of  subdistricts ;  (/)  army 
service  corps ;  (^)  army  hospital  corps ;  (A)  colonial  regiments. 

5.  Recruits  enlisted  at  the  head-quarters  of  an  infantry  regiment  must  be  enlisted 
for  the  subdistrict  brigade  to  which  the  regiment  belongs,  and  they  will  be  liable 
to  serve  with  either  of  the  line  battalions  which  compose  the  brigade ;  they  cannot 
be  transferred  to  serve  in  any  other  brigade  without  their  own  consent. 

6.  Recruits  who  are  enlisted  in  a  subdistrict  may  enlist  either  (a)  for  the 
brigade  of  the  subdistrict  in  which  they  engage ;  (6)  for  a  brigade  belonging  to 
any  other  subdistrict  for  which  recruiting  is  open ;  (c)  for  any  other  corps  for 
which  recruiting  is  open. 

7.  Recruits,  if  they  wish  it,  may  also  enlist  for  general  service,  in  which  case 
they  will  be  posted  to  any  infantry  brigade,  cavalry  regiment,  or  corps  of  the  arm 
of  the  service  for  which  they  enlist. 

8.  Recruits  enlisted  under  the  above  conditions,  when  once  posted  to  an  infantry 
brigade,  cavalry  regiment,  or  corps,  will  not  subsequently  be  liable  to  be  trans- 
ferred to  any  other  brigade,  regiment,  or  corps,  without  their  own  consent,  except 
in  the  cases  provided  for  by  the  7th  and  11th  sections  of  the  Army  Enlistment 
Act,  1870 ;  but  this  regulation  will  not  apply  to  men  enlisted  for  general  service 
as  schoolmasters  in  the  corps  of  armourers,  for  the  School  of  Musketry,  or  for  the 
band  of  the  Royal  MiUtary  CoWft^ft. 

9,  Any  soldier  who,  Yvav\Ti%  eTi\\&\.ft^  «vj^»ws^wb\.  \»  ^^^  kcssi'^  ^Uatment  Act 
of  1870,  shall  have  coxnpVele^  U  -j^iw**  «xtoi  wr?\t<i,  «t  ^  ^^T^Vjit!«etti»,^»M«^ 
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when  ordered  for  foreign  service,  may,  with  the  consent  of  his  commanding  officer 
or  other  competent  military  authority,  be  re-engaged  for  such  a  period  as  shall 
complete  21  years  in  her  Majesty's  service. 

13.  Soldiers  enlisted  for  short  service  who  are  non-commissioned  officers,  mu- 
sicians, artificers,  or  men  likely  to  make  good  non-commissioned  officers,  may  at 
any  time  after  the  expiration  of  the  first  3  years'  service  in  the  army,  if  specially 
recommended,  extend  their  army  service  to  complete  12  years'  service  with  the 
colours. 


III.— CHANGE  IN  THE  MUTINY  ACT  RELATING  TO  THE  ENROLMENT  OF 

MEN  IN  THE  ARMY  RESERVE. 

Any  man  hereafter  enrolled  in  the  army  reserve,  or  any  man  who  now  being 
enrolled  therein  shall  so  consent,  shall  be  at  all  times  during  and  in  respect  of 
such  period  of  enrolment  subject  to  this  act  to  the  extent  and  in  the  manner 
following,  that  is  to  say :  for  any  wilful  neglect  or  disobedience  by  him  of  an 
order  or  regulation  made  by  the  secretary  of  state,  under  the  provisions  of  any 
act  then  in  force  for  the  government  or  regulation  of  the  army  reserve,  he  may 
be  tried  and  punished  by  court-martial  as  if  he  were  a  soldier  serving  w^ith  a 
regiment,  or,  at  the  discretion  of  the  military  authorities,  may  be  brought  before 
a  justice  acting  for  the  county  district,  city,  borough,  or  place,  where  he  may  come 
or  be,  and  by  such  justice  may  be  sentenced  to  imprisonment  with  hard  labour 
for  a  period  not  exceeding  three  months ;  proof  of  the  delivery  of  a  notice  issued 
by  the  military  authorities  at  the  then  last  registered  place  of  abode  of  any  man 
enrolled  in  the  army  reserve,  or  of  the  posting  of  a  letter  addressed  to  him  at 
such  place,  shall  in  all  cases,  in  the  absence  of  proof  to  the  contrary,  be  deemed 
to  be  sufficient  evidence,  whether  before  a  court-martial  or  before  a  justice,  that 
such  notice  was  brought  to  his  knowledge.  Any  man  hereafter  enrolled  in  the 
army  reserve,  or  any  man  who  now  being  enrolled  therein  shall  so  consent,  who 
shall  without  reasonable  cause  absent  himself  on  two  occasions  when  by  the  acts 
governing  such  force  or  the  regulations  made  or  to  be  made  by  virtue  thereof,  he 
is  duly  ordered  to  be  present  at  any  place  for  the  receipt  of  pay  he  shall  be  deemed 
a  deserter:  provided  that  nothing  contained  in  this  section  shall  be  deemed  to 
affect  any  liability  to  which  a  man  enrolled  in  the  army  reserve  may  be  at  the 
time  «ubject  under  the  provisions  of  any  other  section  of  this  act,  or  of  any  other 
act  for  the  time  being  in  force,  or  of  any  orders  or  regulations  made  in  pur- 
suance therof:  provided  also  that  nothing  in  the  15th  section  of  the  Army  Enlist- 
ment Act,  1870,  shall  be  deemed  to  affect  the  validity  of  any  order  of  the 
secretary  of*  state  for  the  enrolment,  re-enrolment,  or  prolongation  of  the  service, 
with  their  own  consent,  of  men  in  the  army  reserve  at  any  age,  and  the  proviso  of 
such  section  is  hereby  repealed.  Section  21  of  the  Army  Enlistment  Act,  1870, 
is  hereby  repealed  so  far  as  the  same  repeals  section  8  of  the  Reserve  Force  Act, 
1867. 
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I.— GRATUITIES  TO  SOLDIERS  ON  DISCHARGE. 

1.  The  general  fund  which  has  been  formed  from  the  fines  inflicted  upon 
6oldiers  for  the  crime  of  drunkenness  is  appropriated  to  the  purpose  of  granting 
gratuities  to  well-conducted  non-commissioned  officers  and  men  on  discharge  from 
the  army. 

2.  The  scale  of  gratuities  will  be  regulated  annually  according  to  the  state  of 
the  general  fund,  and  will  be  notified  to  the  army  from  time  to  time. 

3.  From  the  1st  January  1874,  the  issue  of  the  gratuities  will  be  regulated  by 
the  following  rules,  except  that,  in  colonial  corps,  the  rates  of  gratuity  will  be 
only  half  those  fixed  for  the  army  generally. 

4.  Every  soldier  who  shall  be  discharged  otherwise  than  for  misconduct  will 
be  paid,  at  the  time  of  his  discharge,  a  gratuity  calculated  at  the  rate  of  twenty 
shillings  for  each  good-conduct  badge  then  in  his  possession ;  provided  that  the 
total  sum  of  £3  shall  not  be  exceeded,  except  in  the  case  of  a  soldier  who  may  not, 
for  the  10  years  previous  to  his  discharge,  have  been  recorded  as  guilty  of 
drunkenness.  In  such  case  the  limit  will  be  extended  to  £4  if  the  soldier  shall 
be  in  possession  of  four  good-conduct  badges,  and  to  £5  if  he  shall  be  in  pos- 
session of  five  good-conduct  badges. 

5.  In  the  case  of  a  sergeant  the  amount  issuable  will  be  calculated  on  the 
number  of  badges  to  which  his  services  and  conduct  would  have  entitled  biro, 
had  he  been  a  private  soldier  at  the  time  of  his  discharge,  subject  to  the  above 
limits.     The  charge  will  be  vouched  by  a  certified  record  of  service. 

6.  Men  transferred  from  the  line  to  the  Ist-class  army  reserve,  to  complete 
their  term  of  service,  will  receive  at  the  time  of  such  transfer  such  gratuities 
from  the  fund  as  they  would  have  received  had  they  been  discharged  in  lieu  of 
being  transferred. 

7.  Such  men,  if  allowed  to  rejoin  the  colours,  will  not  be  required  to  refund 
any  portion  of  the  amount  so  received.  They  will  be  paid  on  final  discharge 
from  the  army  a  gratuity,  at  the  rates  specified  above,  for  any  badge  or  badges 
they  may  have  become  possessed  of  over  and  above  those  they  had  when  trans- 
ferred to  the  army  reserve. 

8.  Non-commissioned  ofiicers  detached  from  regiments  of  the  line  or  other  corps 
of  the  army,  for  service  with  the  auxiliary  forces,  will  not  be  entitled  to  receive 
these  gratuities  until  they  are  finally  discharged  from  the  army. 


II.— GRATUITIES. 


Instructions  with  respect  to  the  royal  warrant  of  the  14th  August  1875, 
regulating  good-conduct  medals  and  gratuities,  have  been  issued  by  the  Com- 
mander-in-Chief. It  is  explained  that  that  royal  warrant  is  so  far  retrospective 
that  all  non-commissioned  officers  and  men  who  had  fulfilled  the  prescribed 
conditionHj  and  who  were  serving  on,  or  subsequent  to,  the  1st  April  last,  are 
eligible  to  be  recommended  {or  t^«  m«^«\  qi'sv^  ^\«.l\ivtY  of  £5,  without  regard  to 
the  year  in  which  they  may  Yva^ft  <vaA\\Si^.    kY^\\<a.\:\Q\A.^  niKSXii.  >^i^  <^ie«B^^ 
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documents  appended  thereto,  for  medals  with  gratuity,  are  to  be  sent  quarterly, 
viz.  on  the  Ist  April,  1st  July,  1st  October,  and  1st  January,  to  the  adjutant- 
general  of  the  forces,  by  commanding  officers.  The  applications  are  to  be  enclosed 
in  one  covering  letter,  in  the  margin  of  which  should  appear  the  names  of  the 
soldiers  recommended.  Pars.  2  and  3,  sect.  21,  of  the  Queen's  Regulations  and 
Orders  for  the  Army  are  accordingly  modified.  Sergeants  and  corporals  who 
have  been  awarded  medals  under  the  old  regulations,  with  partial  gratuity,  or 
the  medal  without  gratuity,  will  receive  or  have  the  gratuity  already  awarded 
made  up  to  £15,  and  £10,  as  the  case  may  be,  provided  that,  when  recommended 
for  the  distinction,  they  had  qualified  for  a  sergeant's  or  corporal's  full  gratuity. 
Privates  awarded  medals  without  gratuity  will  be  allowed  £5  each.  The  names 
of  these  non-commissioned  officers  and  men  need  not  be  again  submitted  by  com- 
manding officers,  as  the  records  at  the  Horse  Guards  will  be  sufficient  to  guide 
the  issue  of  the  gratuities  to  them  on  discharge  from  the  service.  In  future  the 
names  of  non-commissioned  officers  and  men  receiving  the  good-conduct  medal 
will  be  published  in  general  orders. 


III.— PENSIONS  AND  GRATUITIES  TO  THE  PERMANENT  STAFF  OF  THE 

YEOMANRY  AND  VOLUNTEERS. 

1.  Pensions. 

1.  Pensions  at  the  rate  of  5d.  a  day  shall  be  granted  to  non-commissioned  officers 
and  trumpeters  who  shall  have  faithfully  served  for  20  years  on  the  permanent 
staff  of  any  regiment  of  yeomanry  »cavalry,  and  to  sergeant  instructors  who  shall 
have  similarly  served  on  the  permanent  staff  of  any  administrative  regiment  or 
corps  of  the  volunteer  force  of  Great  Britain,  and  who  shall  be  dischai'ged  on 
account  of  age  or  infirmity. 

2.  Such  service  shall  be  exclusive  of  any  period  which  the  non-commissioned 
officer  or  trumpeter  of  yeomanry,  or  the  sergeant-instructor  of  volunteers,  may  be 
entitled  to  reckon  towards  pension  on  discharge  from  the  regular  forces  or  towards 
increase  of  line  pension,  under  the  provisions  of  art.  1134  of  the  warrant  of  the 
27th  December  1870,  or  on  account  of  which  he  may  already  have  been  granted 
a  gratuity. 

2.  Gratuities. 

3.  A  non-commissioned  officer  or  trumpeter  on  the  permanent  staff  of  a  regiment 
of  yeomanry  cavalry,  or  a  sergeant  instructor  of  volunteers,  who  may  become 
medically  unfit  for  further  service,  shall  upon  discharge  receive  a  gratuity  as 
follows : — 

(a)  For   a  service   of  not  less  than  7  years  on  the  permanent  staff,   90 

days*  pay. 
(6)  For  a  service  of  14  years  and  upwards  on  the  permanent  staff,  180 

days'  pay. 

4.  Such  service  shall  be  exclusive  of  any  period  which  the  non-commissioned 
officer  or  trumpeter  of  yeomanry  cavalry,  or  the  sergeant  instructor  of  volunteers, 
may  be  entitled  to  reckon  towards  pension  or  discharge  from  the  regular  forces, 
or  towards  increase  of  line  pension,  under  the  provisions  of  art.  1134  of  the 
warrant  of  the  27th  December  1870. 
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I.— REGaLATIONS  TO  BE  OBSERVED  IN  THE  EMPLOYMENT  OF  LAMPS  FOR 
LIGHTING  MAGAZINES,  AMMUNITION  STORES,  LABORATORIES, 
AND  THEIR  PASSAGES. 

1.  On  no  account  will  any  but  the  authorised  lamps  be  used  for  the  purpose  of 
lighting  magazines,  ammunition  stores,  laboratories,  and  their  passages. 

2.  Such  lamps  only  will  be  lighted  from  time  to  time  as  the  officer  com- 
manding may  direct. 

3.  A  magazine  copper  lantern  will  be  used  for  the  inspection  of  the  ammunition 
stores  and  underground  passages. 

4.  One  or  more  men,  as  may  be  required,  will  be  specially  detailed  as  '*  lamp- 
men  "  for  each  work  to  attend  to  all  the  lighting  arrangements  and  stores  con- 
nected therewith. 

5.  As  all  passage  and  wall  lamps  required  for  lighting  the  ammunition  stores 
can  be  placed  in  position  from  the  **  light "  passages,  the  lampmen  will  on  no 
account  pass  beyond  the  junction  of  the  "  light "  passages  with  the  general 
passages. 

6.  When  it  is  impossible  to  clean  the  glass  of  the  light  recess  from  the  lamp 
passage,  such  glass  must  be  cleaned  by  one  of  the  magazine  men  from  the  inside. 
This  in  some  cases  may  necessitate  the  unscrewing  and  removing  the  frame ;  if  so, 
care  will  be  taken  that  it  is  properly  replaced.  This  operation  should  be  effected 
in  the  presence  of  the  ofHcer  or  non-commissioned  officer  in  charge. 

7.  All  lamps,  when  not  in  use,  will  be  kept  in  the  lamp  room. 

8.  A  copy  of  these  instructions  attached  to  a  board  will  be  hung  up  in  each 
lamp  room.  Copies  for  this  purpose,  printed  on  foolscap  paper,  can  be  obtained 
on  demand. 

9.  Should  any  special  instructions  be  required  in  any  particular  work  for  the 
guidance  of  the  lampmen  in  the  management  of  any  peculiar  lamp  recesses,  they 
should  be  added  in  manuscript. 


II.— GENERAL  INSTRUCTIONS  FOR  THE  GUIDANCE  OF  THE  ROYAL  ARTIL- 
LERY  IN  CHARGE  OF  MAGAZINES  OR  AMMUNITION  STORES. 

1.  No  one  will  pass  the  barrier  at  the  entrance  of  a  magazine  or  ammunition 
store  except  in  the  presence  of  the  officer,  master  gunner,  or  non-commissioned 
ofHcer  in  local  charge  of  the  building,  who  will  be  responsible  that  all  persons 
entering  comply  with  the  necessary  precautions,  and  that  they  have  no  articles 
uf  a  combustible  nature  in  their  possession. 

2.  All  persons  employed  in  magazines,  cartridge   stores,    and   in  shell  stores 

when  connected  with  cartridge  stores,  will,  before  entering  the  same,  change  their 

own  clothes  and  boots  for  magazine  clothing  and  slippera.     This  will  be  effected 

in  the  place  appointed  for  shifting,  where  the  boots  $nd  clothing  taken  off  will 

be  deposited. 

3.  Smoking  is  strictly  pio\i\\>Vt«d  tift^v  mjl^'  Ttv^^^^xvci^  or  ammunition  store,  and 
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any  soldier  entering  them  with  a  pipe  or  Incifer  match   in  his  possession  will 
be  made  a  prisoner. 

4.  Only  the  Jiand  magazine  lantern  will  be  used  within  the  magazine  or  ammu- 
nition  stores,  and  then  only  in  the  presence  of  the  person  in  actual  charge. 

5.  Laboratory  operations  will  not  be  cirried  on  in  any  magazine,  cartridge, 
or  shell  store,  or  in  any  of  the  passages  connected  therewith,  but  only  in  the 
building,  or  tent,  specially  provided  for  4he  purpose  (^vide  Regulations  for 
Laboratories). 

6.  Every  favourable  opportunity  will  be  taken  for  airing  the  magazines  on  the 
principles  given  in  the  memorandum  under  the  head  of  Powder  Magazine.  Common 
thermometers  will  be  issued  to  all  magazines  containing  100  barrels  and  upwards 
of  loose  powder. 

7.  Magazines  will  never  be  left  open  unguarded,  and  sentries  will  be  particularly 
attentive  to  the  earliest  appearance  of  a  storm,  however  distant ;  and  upon  hearing 
thunder,  or  seeing  a  flash  of  lightning,  they  will  give  the  necessary  notice,  in 
order  that  the  doors  and  ventilators  may  be  immediately  closed. 

8.  The  floor  of  a  magazine  or  ammunition  store  will  be  kept  scrupulously  clean 
and  free  from  loose  grains  of  powder.  The  passages  will  be  covered  with  hides, 
wadmiltilts,  or  hair-cloths,  when  powder  in  bulk  is  being  moved ;  these  coverings 
should  be  frequently  lifted  and  dusted. 

9.  Barrels,  cylinders,  and  cases  will  be  placed  so  that  the  air  can  circulate  freely 
round  them.  They  should  be  at  least  6  inches  from  the  masonry  of  the 
building. 

10.  No  packing  or  shifting  of  cartridges,  or  issue  of  powder  from  cases  or 
barrels,  will  be  permitted  within  the  block  containing  the  magazine  or  cartridge 
stores.     These  operations  will  only  be  carried  on  in  the  laboratory. 

11.  No  friction,  detonating  or  common  tubes,  fuzes,  quick  or  slow  match,  signal 
lights,  rockets  or  primers,  will  be  kept  in  any  magazine  or  cartridge  store,  or 
admitted  within  the  enclosure  of  a  magazine  where  gunpowder  alone  is  stored. 
Tubes  and  fuzes  may  be  kept  in  the  shell  stores. 

12.  Small-arm  ammunition,  which  contains  its  own  means  of  ignition,  will  not 
be  stowed  in  the  same  chamber  of  a  magazine  with  gunpowder,  whether  the  latter 
is  loose  or  in  filled  cartridges. 

13.  Oiled  rags,  cotton  waste,  oakum,  or  cloths  for  cleaning  are  not  to  be  kept 
in  magazines,  ammunition  stores,  or  their  passages. 

14.  All  boxes,  cases,  and  barrels  placed  in  magazines  or  ammunition  stores  will 
be  labelled,  and  no  empty  boxes,  cases,  or  barrels  will  be  allowed  to  remain  in 
them.  Barrels  containing  powder  will  never  be  rolled  along  the  floors  of  maga- 
zines or  passages,  but  will  be  carefully  transported  from  one  place  to  another. 

15.  Officers,  master  gunners,  and  non-commissoned  officers  in  charge,  will  at  all 
times  be  particularly  careful  with  everything  in  or  about  the  magazines,  and  will 
take  immediate  notice  of  any  irregularity  they  may  observe.  They  will  also  be 
very  pi'ompt  in  reporting  any  defects  or  repairs  necessary  either  to  the  interior  or 
exterior  of  the  buildings. 

16.  An  inventory  board,  showing  the  contents  of  the  magazine  or  ammunition 
store,  will  be  hung  up  in  the  lobby  or  passage  leading  thereto. 

17.  The  keys  of  the  magazines  and  ammunition  stores  will  be  labelled,  and,  when 
not  in  use,  deposited  in  a  secure  place. 

18.  A  copy  of  these  instructions  attached  to  a  board  will  be  hung  up  on  the 
inside  of  outer  doors  and  on  the  wall  of  the  entrance  to  the  magazines.  Copies 
for  this  purpose,  printed  on  foolscap  paper,  can  be  obtained  on  demand. 

19.  W.  0.  Form  939  (Standing  Orders  for  Artillery  Magazines,  dated  Horse 
Guards,  Ist  December  1865)  has  been  cancelled. 
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MEDALS. 


3.  Foreign  decorations. 

4.  Foreign  medals. 


1.  Military  decorations  and  medals  are  to  be  worn  with  the  tunic  only,  and  on 
the  left  breast.  They  are  to  be  worn  in  a  straight  horizontal  line,  suspended  from 
a  single  bar,  of  which  the  buckle  is  not  to  be  seen.  The  riband  is  not  to  exceed 
1  inch  in  length,  unless  the  number  of  clasps  requires  it  to  be  longer.  When  the 
decoi*ations  and  medals  cannot,  on  account  of  the  number,  be  suspended  from  the 
bar  so  as  to  be  fully  seen,  they  are  to  overlap.  They  are  to  be  worn  over  the  sash 
and  under  the  pouch-belt. 

2.  Military  medals  will  be  worn  in  the  order  of  the  dates  of  the  campaigns  for 
which  they  have  been  conferred ;  the  first  decoration  or  medal  obtained  being 
placed  farthest  from  the  left  shoulder. 

The  following  is  the  order  of  arrangement : — 

1.  English  decorations. 

2.  English  medals. 

3.  Military  medals  granted  to  non-commissioned  officers  and  men  may  also  be 
worn  as  indicated  in  the  foregoing  paragraphs,  or  they  may  be  stitched,  in  a 
straight  horizontal  line,  on  the  tunic.  In  undress  uniform  the  ribands  only  are 
to  be  worn  by  soldiers.  They  should  be  stitched  on  the  jacket,  and  must  be  ^  inch 
in  length. 

4.  The  rules  contained  in  pars.  5  and  6,  sect.  12,  of  the  Queen's  Regulations 
and  Orders  for  the  Army  remain  unaltered,  except  that  the  miniature  orders  and 
medals  worn  by  officers  must  be  suspended  from  a  bar,  as  in  the  case  of  military 
decorations  and  medals. 

5.  The  bar  for  the  suspension  of  decorations  and  medals  is  in  all  cases  to  be 
provided  at  the  expense  of  the  wearer.  It  may  be  of  any  metal  or  material,  and 
of  any  pattern  consistent  with  the  above  instructions,  provided  the  bar  and  the 
buckle  are  wholly  concealed  by  the  ribands. 

6.  Medals  awarded  by  a  society  for  bravery  in  saving  human  life  are,  if  specially 
authorised,  to  be  worn  on  the  right  breast. 


The  following  rules  to  govern  the  wearing  of  medals  and  decorations  will  in 
future  be  strictly  adhered  to  by  all  branches  of  the  auxiliary  forces : — 

1.  Medals  and  decorations  given  by  the  Queen  or  by  a  foreign  sovereign,  the 
acceptance  of  which  has  been  sanctioned  by  her  Majesty,  will  be  worn  on  the  left 
breast.  Medals  awarded  by  a  society  for  bravery  in  saving  human  life  will  be 
worn  on  the  right  breast.  No  other  medals  or  decorations  will  be  worn  by  the 
militia,  yeomanry,  or  volunteer  forces  in  uniform. 

2.  No  decoration  or  meda\  gyTeii\>7  «i  ^o\^\^w  «averei^n  may  be  worn  unless  her 
Majesty's  permission  to  accept  aiid-wfe^x  \\,V«&\i^«ii  ^gc%x^\^.  ^^^^^^  ^^'SB^Iations 
regarding  foreign  orders  and  m%da\a  m\x<i^  >ii>i^^^^^^«vsgsv^:i«tf».^w^\j(^tN.^^ 

Mdhered  to. 
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I.— STANDARD  WEIGHTS  AND  MEASURES  OF  GREAT  BRITAIN  AND  HER 

COLONIES. 


The  Imperial  Measubes,  iiitboduoed  Januaky  1,  1862. 

Avoirdupois  or  Commercial  Weight 

0*10831  cubic  inch  of  pure  water,  at  62°  Fahren-  Mark. 

•  •    =1  dram, 
..    =1  ounce, 


heit,  or  27*34375  grains  troy 
16  drams.       ..  ..  .. 

16  ounces 

14  pounds       . .  . .  . . 

2  stones,  or  28  pounds 

4  quarters,  or  112  pounds  .. 


rfr. 

oz. 

=  1  pound,  H), 

a  1  stone,  8t. 

=  1  quarter,  qr, 

=  1  hundredweight,  cwt, 
=  1  ton,  T. 


20  hundredweights,  or  2240  pounds 

Note. — ^The  stone  is  principally  used  in  weighing  hay,  straw,  and  live  cattle, 
and  commonly  called  jockey  weight. 

Troy  Weight. 

Is  used  in  weighing  gold,  silver,  and  precious  stones,  and  also  in  estimating  the 
results  of  philosophical  experiments.  Small-arm  cartridges  are  also  weighed  by 
troy  weight. 

1-901306  cubic  inch  of  pure  water,  at  62°  Fahren- 
heit ..  ..  ..  ..  ..  ..  ..=  480  grains, 

24  grains        . .  . .  . .  . .  . .  . .    =  1  pennyweight, 

20  pennyweights        ..  ..  ..  ..  ..    =  1  ounce, 

12  ounces       ..         ..         ..         ..  ..  ..    =  1  pound. 

Note. — Avoirdupois  lbs.  x  1*21528  =   troy  lbs. 
„  oz.  X    '9115    =      „    oz. 

Troy        lbs.  x    '823      =  avoirdupois  lbs. 


Mark. 

dat 
oz. 
lb. 


II 


oz.  X  I'l 
grs.  X    '03657  = 


oz. 
drs. 


7*92  inches 
12         „ 
3  feet 

V  tty  •  •  •  • 

16|  „   or  5}  yards 
792  inches 

66  feet     .. 

22  yards,  or  4  poles 
220  yards  .. 

40,  poles,  or 
10  chains 


Lineal  Measures^  or  Measures  of  Length, 

..    =  1  link. 


=  1  foot. 

=  1  yard. 

=  1  fathom. 

=  1  rod,  pole,  or  perch. 

=  1  chain. 


\  ioLxVoi^^. 
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5280  feet     .. 

) 

1760  yards  .. 
320  poles   .. 

..  >  =  1  statute  mile. 

80  chains,  or 

8  furlongs 
6082-6  feet,  or 
2027-5  yards 

"  >=  1  nautical  mile. 

Square  or  Superficial 

Measures. 

144  square  inches 

«•      „      reel     » • 
272i    „       feet,  or 

30j    „      yards 

40  poles   . . 

,.    =1  square  foot. 
..    =  1       „      yard. 

*  *  >  =  1  pole  or  perch. 

..    =1  rood. 

4840  square  yards,  or 
10      „      chains 

"  >=  l.acre. 

640  acres  . . 

..    =1  square  mile. 

Cttbio  Measures,  or  Measures  of  Solidity  and  Capacity, 

1728  cuhic  inches    . . 

..    =      1  cubic  foot. 

27     „      feet  .    .. 

5     „      feet 
42    „      feet 

..   =      1     „     yard. 

. .   =      1  barrel  bulk  of  shippix 

. .   =      1  ton  of  shipping. 

A  load  of  unhewn  timher 

..   =    40  cubic  feet. 

„         squared     „ 
A  cord  of  wood 

..  =    50        „ 
..  =  128        „ 

II.— FOREIGN  WEIGHTS  AND  MEASURES. 

Austria. 

Money, 

Florin,  or  Gulden, 

of  100  Neukreuzer 

..    =  about   2s. 

Golden  crown  of  8  florins  ..  ..  ..  ..    =      „     15s.  lid. 

The  chief  medium  of  exchange  is  a  paper  currency  consisting  of  banknot 
from  1000  florins  down  to  1  florin. 

Weights  and  Measures. 


Centner  =  100  Pfund      .. 
Eimer         ..  ..  .. 

Joch  ..  .. 

Metze         ..  .. 

Klafter 

Meile  =  24,000  Austrian  feet 


=  123^  lbs.  avoirdupois. 
=  14*94  wine  gallons. 
=     1*43  acre. 
=     1*7  imperial  bushel. 
=  67  cubic  feet. 

{8297  yards,  or  about 
4}  miles. 


Denmark. 

Money. 

By  a  law  which  came  into  force  on  January  1875,  the  decimal  currency  n 
introduced  in  Denmark,  the  unit  being  the   krdna  (crown).     The    krdna 
generally  accounted  of  one-half  the  value  of  the  old  unit  currency,  of  whidi 
took  the  place,  the  rigsda^er, 

Krona  =  100  ore  =  U.  "V^.  ^x  «JtiQ\i\.  \^>K(iTi«  to  £1  sterling. 
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Weighti 

1  and  Measures, 

Lod       ..          ..         •. 

•  • 

..    =  227  grains  troy. 

Poand  ..          ..          •• 

•  « 

. .    =  1  *  102  aToirdapois. 

Ship  last 

•  • 

..    =2  tons. 

Tonde,  for  grain  and  salt 

•  • 

..    =3*8  imperial  bushels. 

„      for  coal 

•  • 

..    =4-7 

Foot     .. 

•  • 

..    =1-03  foot. 

Viertel 

•  • 

..    =1*7  imperial  gallon. 

Systematic  Names. 

Myriam^tre  . . 
KUomHre 

D^cam^tre  . . 

MHre 

D^cim^re 

Centimetre  .. 

Millimetre  . . 


Hectare 
Are  .. 
Centiare 


Kilolitre 

Hectolitre 
Decalitre 

Litre 

Decilitre 


Stere 
D^cistere 


Millier 

Quintal 

Kilogramme 

Hectogramme 

Decagramme 


France. 

Money. 

Franc  of  100  centimes  =  lOd. 

Measures  of  Length. 
French  Yahie.  E^ngllsh  Value. 

10,000  metres  ..  ..         6*2138  miles. 

1,000      „  ..  ..  1093*633  (I  mile.) 


10 


»» 


{Fundamental    unit    ofi       ( 
weights  and  measures  */   "\ 
..       X  metre     ..  ..  .. 

•  •       iw    *'         *  •  *  •  *  • 

••      Toot    »>         •*  ••  •• 

Superficial  Measures. 

..   10,000  square  metres 
100  „ 


10*93633  yards. 
1-094  yard,  3*281  feet, 

or  39*  372  inches. 
3*9372  inches. 
0*3937  inch. 
0*03937 


)i 


2*4711  acres. 
0*09884  rood. 
1  *  19603  square  yard. 


Measures  of  Capacity. 

I  1  cubic  metre,  or  1000  cubic)  ooa.aqc  n 

•i        didmktT^s        ..         ,.)  220-096       gallons. 


100  cubic  decimetres 
10 


»i 


n 


1  cubic  decimetre 


•■{ 


i» 


Measures  of  Soiidity. 
1  cubic  metre 

••TO  >»  •• 

Weights. 

(1000    kilogrammes,    or     1^ 
French  ton       . .  . .  / 

100  kilogrammes  .. 

{1000  grammes,  weight  of  11 
cubic  decimetre  of  water/ 

100  grammes       ..  ..< 

..       10 


22*00967 
2*200967       „ 
0*220097  gallon  or 
1*7607      pint. 
0*17608      „ 


35*316    cubic  feet. 
3*53166       „ 


19*7    cwt. 

1*97  cwt. 

2*26793lb.  troy,  or 

2*2046  lbs.  ayoiidupois. 

3*2  oz.  troy,  or 

3  oz.  3  *53  drs.  ayoirdupois. 


n 


{5  •  75  drs.  ayoirdupois,  or 
154*328  grains  troy. 


*  The  ten-millionth  part  of  the  spherical  distance  of  the  Pole  from  the  Equator;  it  was 
ascertained  by  measuring  an  arc  of  the  meridian  between   the  parallels  ot  D^u^SbSsAl  wA 
Barcelona. 

*!  C»  ^ 
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TUBKEY. 

Money. 

Lira,  or  gold  medjidie 

Piastre,  100  to  the  lira     .. 

or  becklik,  105  to  the  lira 
or  copper,  110  to  the  lira 


»» 


»» 


=  18s.  0-64d. 
=  2 -led. 
=  2-06d. 
=  l-97d. 


Oke 

Almud  .. 
Eillow  .. 
Cantar  .. 
Tchek^ . , 
Kilo 

816  kilos 
Andanz^  (cloth) 
Archin  (land) 
Donam  (land)  . . 


• « 


Weights  and  Measures. 
. .    =  100  drams  =  2  *  83  lbs.  avoirdupois. 
..    =  1'51  gallon. 
..    =  0-912  bushel. 

=  44  okes    =125  lbs.  avoirdupois. 

=  180  okes  =  511-38  lbs. 

=  20  okes    =0-36  quarter. 

=  100  quarters. 

=  27  inches. 

=  30     „ 

=  40  square  paces. 


APPENDIX    N. 


PASSAGE  WARRANT. 

1.  The  weight  of  personal  baggage  to  be  ordinarily  conveyed  at  the  publ 
expense,  by  land  or  sea,  at  home  or  abroad,  except  when  on  service  in  the  fiel* 
shall  be  regulated  by  the  following  scales  : — 

Officers. 

Staff  and  Departmental  Rank  or  Relative  Army  Rank. 

Cwt 

General         ..          ..          ..          ..  ..40 

Lieutenant-general  ..          ..          ..  ..36 

Major-general           ..          ..          ..  ..36 

Brigadier-general     ..          ..          ..  ..30 

Colonel          ..          ..          ..          ..  ..30 

Lieutenant-colonel    ..          ..          ..  ..20 

Major            ..          ..          ..         ..  ..18 

Captain          ..          ..          ..          ..  ..12 

Lieutenant     ..          .•          ..          ..  ..12 

Sub-lieutenant          ..          ..         ..  ..12 

Regimental  Rank  or  Relative  Army  Rank. 

Cwt. 

Colonel          ..          ..  ..          ..          ..25 

Lieutenant-colonel    ..  ..          ,.          ..18 

Major            ..          ..  ..          ..          ..15 

Captain         ..          ..  ..          ..          ..     10 

lieutenaiit    ..         .«  ..'        ..         ..       9 

Sub-UeuteiiaiLi         **  •>         •«         ««      9 


APPENDIX  K.  567 


2.  Officers  of  our  royal  engineers,  and  medical  officers,  shall  be  permitted  to 
carry  2  cwt.,  and  superintending  schoolmasters  1  cwt.  in  addition  to  the  weight 
allowed  by  art.  1. 

3.  All  mounted  officers,  when  proceeding  by  water,  shall  be  entitled  to  an 
additional  allowance  for  horse  equipment  of — 

2  cwt.  for  one  horse,  and  1  cwt.  for  each  additional  horse,  for  which 
forage  at  the  public  expense  is  provided. 

4.  When  proceeding  by  sea,  if  their  passage  is  provided  at  the  public  expense, 
the  families  of  officers  shall  be  allowed  to  embark  with  them  the  following 
additional  weight  of  baggage : — 

Cwt 
Each  officer's  wife,  together  with  his  children  under  14  years  of  age      6 
£ach  son  exceeding  14  and  untler  16  years  of  age     ..  ..  ..       } 

Each  unmarried  daughter  exceeding  14  years  of  age  . .  . .       ^ 

5.  Officers  who  entered  our  late  store  service  before  the  1st  January  1857,  and 
officers  who  held  the  appointment  of  barrack-master  before  the  7th  February 
1860,  shall  be  allowed  to  have  their  furniture  conveyed  according  to  the  following 
scale : — 

Limtt  of  Weight 
Bank  or  Appointment.  Allowed. 

Cwt 
For  an  officer  above  the  relative  army  rank  of  captain,  an 
allowance  not  exceeding  . .  . .  . .  . .  . .     60 

For  his  wife  . .  . .  . .  . .  . .  . .  . .     20 

For  his  children       . .  . .  . .  . .  . .  . .     20 

For  an  officer  of  the  relative  rank  of  captain,  an  allowance 
not  exceeding        . .  . .  . .  . .  . .  . .     40 

1* or  his  wife  ..  ..  ..  ..  ..  ..        '..15 

For  his  children       . .  . .  . .  . .  . .  . .      15 

For  an  officer  of  the  relative  rank  of  subaltern,  an  allow- 
ance not  exceeding  . .  . .  . .  . .  . .     30 

For  his  wife  . .  . .  . .  . .  . .  . .  . .      10 

For  his  children       ..  ..  ..  ..  ..  ..10 

In  addition  to  the  quantity  of  baggage  allowed  to  each  such  officer  according  to 
his  rank  by  art.  1,  he  shall  be  allowed : — 

Cwt 
For  his  wife  and  such  of  his  children  as  may  be  under  14 
years  of  age  . .  . .  ....  . .  . .  . .       6 

For  each  son  exceeding  14  and  under  18  years  of  age  . .       i 

For  each  unmarried  daughter  exceeding  14  years  of  age      . .       | 

6.  The  weight  of  baggage  prescribed  -  by  the  scale  laid  down  in  art.  1,  for 
which  officers  shall  be  allowed  the  cost  of  carriage,  when  travelling  upon  the 
public  service,  shall  be  inclusive  of  the  quantity  carried  free  by  railway  or  other 
conveyance. 

7.  Officers  travelling  on  the  public  service  at  home,  when  not  required  to  take 
their  heavy  baggage,  shall  only  be  allowed  conveyance  for  1  cwt.,  which  quantity 
is  carried  free  of  charge  by  railway  companies. 

8.  At  foreign  stations  the  quantity  of  baggage,  not  exceeding  that  prescribed 
by  arts.  1  and  2,  which  officers  proceeding  on  temporaiy  duty  may  take  with 
them  shall  be  regulated  by  the  general  or  other  officer  commanding,  in  accord- 
ance with  the  requirements  of  the  service  at  the  &tat\ou. 
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9.  Officers,  while  on  leaye  from  one  station,  when  ordered  to  rejoin  at  another, 
shall,  if  they  have  left  their  heavy  baggage  at  the  one  station,  be  allowed  the 
cost  of  its  transport  to  the  station  at  which  thej  are  ordered  to  rejoin ;  but  no 
compensation  shall  be  granted  for  damage  to,  or  loss  of,  baggage  so  conveyed. 

NON-OOMHISSIONED  OfFICEBS  AND  MeN. 

10.  The  weight  of  personal  baggage  to  be  conveyed  for  non-commissioned 
pfficers  and  men  of  oar  army  and  its  departments,  tinder  the  conditions  contained 
in  art.  1,  shall  be  as  follows  : — 

ClasB  /. 

Staff  and  departmental         . .  . .   2  cwt.  each,  and  1  cwt.  additional  if  married. 

Regimental,  or  attached  to  regiments  2  cwt.  each,  married  or  unmarried. 

Classes  II,  and  III, 

Staff  and  departmental        ..  ..1  cwt.  each,  and  1  cwt.  additional  if  married. 

Regimental    . .  . .  . .  . .   J  cwt.  each,  and  1  cwt.  additional  if  married. 

For  each  family  on  married  establishment  of  rank  and  file,  1  cwt. 
Schoolmasters  and  schoolmistresses  1  cwt.  each  additional  for  books. 

11.  The  weights  specified  in  art.  10  shall  be  conveyed  at  home  irrespective  of 
the  56  lbs.  carried  free  for  each  passenger  by  a  railway  company. 


Stores. 

12.  The  weight  of  stores  to  be  conveyed  for  the  different  corps  in  the  service 
shall  be  as  follows': — 

For  a  Regiment  of  Cavalry  and  Infantry, 

Cwt. 
Quartermaster  (including  signalling^  Actual  weight, 

stores  and  artificers'  tools)         ,,\     2*    For  books. 


Paymaster    . . 

Orderly  room 
Hospital 
Armourer     . . 
Shoemaker  .. 
Band 

Recreation  room 
Officers'  mess 
Sergeants'  mess 
School 


5    or  8  if  attestations  are  con- 
veyed. 

8 
18    When  necessarily  conveyed. 

2 

2 
12 

5 
50 
15 

4 


Special  to  Cavalry, 

Cwt. 
Riding-master         ..  ..         ..       1 

Saddler,    farrier,    and    saddle-tree 
maker      ..         ..         .•         ..      \    Yar^i. 

Arm-chests VL   ^«Aj3ti -ttwi^,  «b.^  \\*s«\,. 
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Sp9aai 

to  Infantry, 
Cwt. 

Arm-chests  .. 

•  • 

•• 

. .     18     Each  company,  and  1}  cwt. 
additional  for  every  10 

• 

men  over  60  per  com- 
pany. 

Soyal  Artaiery, 

Cwt. 

Qaartermaster 

•  • 

•  • 

(          Actual  weight. 
••\     2     For  books. 

Paymaster    .. 

•  • 

•  • 

5    or  8  if  attestations  are  con- 
veyed. 

Riding-master 

• « 

•  « 

1 

Orderly  room 

•  • 

•  • 

8    For  each  brigade. 

Armonrer     . . 
Shoemaker   .. 

•  • 

•  • 

•  • 

2  ^ 

rt     For  head-quarters. 

Hospital 

« t 

«  • 

5    For  each  battery,  when 
necessarily  conveyed. 

Arm-chests  .. 

•  • 

•  • 

Same  as  for  cavalry  and 
infantry. 

Officers'  mess 

•  • 

•  • 

9     For  each  battery. 

Sergeants'  mess 

•  • 

•  • 

..3                „ 

Boyal  Engineers  and  Army  Service  Corps. — For  each  lyoop  or  Company. 

Cwt. 
Quartermaster,    viz     spare    neces-|        j^etnal  weight. 

sanes,  deserters  kits,  &c.  . .  /  ^ 

Hospital       ..  .,  ..  ..  Actual  weight  when  neces- 

sarily conveyed. 
For  arm-chests,  accoutrement  chests, 

stationery  chest,  &c.       ..  ..     18    And  1}  cwt.  additional  for 

every  10  men  over  60 
per  troop  or  company. 


Travelling  Expenseb. — Married  Establishment. 

13.  Free  conveyance  shall  in  future  be  provided  at  the  regulated  rates  for  the 
families  of  all  soldiers  on  the  married  establishment. 
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Sn  APPENDIX  O. 

n.— TABLE  OF  SALARIES  ALLOWED  FOR  STAFF  OFFICERS  AMD 

DEPARTMENTS  OF  THE  SEVERAL  PKESIDENCIES  IN  IKDIA. 

^Thechi^dfpaTCmEHti  aJ^mhavebein  inserted.} 

MILITABY   SECRET AfllATS. 

Secnury  to  goTerDdienl  OF  Indie,  laillUry  dcparUnenC 

„  t,  UndrBs^  miUlary  deputment 

„  „  DombayT  mlLltary  deputmeDl    .  > 

Geputj  KcreUr;  Id  govenuQent  of  lodia,  mlltUi?  dejunmeit 

,^  „  „  aladma,  mllLtarj  depBTtnient     . 

„  „  „  Bombay,  mllit^J  dep»rtiDeiit    . 

Etrsi  anieluil  seatarj  la  goiernoiBnl  cT  India,  mlllUi;  depan 


.  mlliury  department 


Deputy  aCUirLai]t-gcii4?riil,  Beagi 


Deputy  luslstant  adJuUnt-Eenenl  u  anaf 
As^Muil  adjuunt-genenl  (ror  mni^lry) 

QUAKTERHABTEIt-QEN'E&AL'S 

^aubemadaler'geii&rB],  Bengal 
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Table  of  Salabies  allowed  for  Staff  Officers  and  Departments 
OF  THE  several  PRESIDENCIES  IN  INDIA — Continued, 


ACCOUNT  BRANCH,  HIUTART  DEPARTMENT. 

Aoooontant-general 

Deputy  aooouDtant'-geiieral 

OontroUer  of  milita^  Acooonts,  Bengal 

„  H  Madras 

..  N  Bombay 

Ist  examiner,  pay  department,  Bengal 

2nd  examiner,  pay  department,  Boigal 

Examiner,  pay  departoient,  Madras        

„  „  Bombay       

„        oommiaaariat  accounts,  Bengal  

M  »*  n       Madras  

o  »       Bombay        

„         ordnance  accounts  (all  presidencies)  

PAY   DEPARTMENT. 

Presidency  paymasto*,  Bengal        

„  „       Ma£«8        

>»  u       Bombav 

Paymaster  of  circles  (all  presidencies) 

Superintendent  of  fSunlly  pajrments  and  pensions,  Madras 

Deputy  paymasters,  Bengid 

Pension  paymaster,  Bombay  '    .. 

„  „  out-statlons 

Assistants,  pay  department*  Bengal,  at  the  presidency 

„  M  out-stations 

COMMISSARIAT  DEPARTMENT. 

Ck>mmissary-general,  Bengal  

„  „       Madras  

„  „       Bombay         ..        ..        ..        ..        ..        .. 

Deputy  commissaries-general,  Bengal 

n  „  Madras      . .        . .        . . 

»  »  Bombay 

Assistant  commissaries-general,  1st  diss  (aU  presidencies)    . . 
„  „  2nd  class  (all  presidencies)  . . 

Deputy  assistant  commissaries-general,  Ist  class  

••  M  ••  2nd  class  . .        . .        . . 

Sub-assistant  commissaries-^^neral,  1st  class 

„  „  2nd  class 

„  „  3rd  class 

STUD  DEPARTMENT. 

Superintendent  of  studs,  Bengal 

Deputy  superintendent  of  studs,  Bengal 

Remount  agent,  Madras        

Assistants,  let  class  studs,  Bengal 

„  2nd  class  studs,  Bengal 

Sub-assistants,  2nd  class  studs,  Bengal 

Doing  duty  oflScers 

CLOTHING  DEPARTMENT* 

Superintendent  and  agent  for  army  clothing,  Bengal 

n  n  n  Madras      . .    . , 

•»        It        M      Bombay 


B. 

2250 

1500 

2500 

2200 

2200 

800 

600 

800 

800 

1000 

900 

900 

500 


800 
700 
700 
600 
600 
300 
350 
250 

200) 
160  j 


2600 

2200 

2200 

1000 

900 

900 

800 

600 

500 

400 

300 

200 

100 


1000 
700 
700 
400 
300 
200 

100 


1000 
7QQ 


Consottdated. 


With  staff 

C<»M 

pay  OX  rank. 


With  regi- 
mental or 
staff  corps 
pay  of  rank. 


! 


Consolidated. 


With  staff 

corm 
pay  of  rank. 


With  staff 

corps 
pay  of  rank. 

'(With  pay  and 
<  allowanoes  of 
I       rank. 


I 


With  staff 
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Table  of  Salaries  allowed  for  Staff  Officers  and  DsPABTMEins 

OF  THE  several  PRESIDENCIES  IN   INDIA — GOntmued, 


PERSONAL  STAFF. 

liilitary  secretary  and  aide-de-camp  to  the  govemor-general . . 
„  „  to  the  governor,  Madras 

„       Bombay 
Military  secretary  to  the  commander-in-chief  in  India 
.    „  •>  Madras 

„  n  Bombay        .• 

Aides-de-camp  to  the  governor-general,  each       . .     .... 

„  to  the  governor,  Madras     . . 

„  .,        Bombay 

Aide8*de-camp  to  the  commander-in-chief  in  India,  each 

„  „  Madras,  each     . . 

„  „  Bombay,  each   . . 

Interpreter  to  the  commander-in-chief  in  India 

„  „  Madras  and  Bombay 

Private  secretary  and  aide-de-camp  to  a  lieutenant-governor 

Aide-de-camp  to  lieutenant-governor        

„  to  general  officers  commanding  divisions 

MISCELLANEOUS. 


Military  secretary  to  government,  Punjab 
Staff  officer,  Punjab  Frontier  Force 

Military  storekeeper,  Bengal  

Secretaiy  and  examiner  in  Hindustani  in  Madras 


Ck>mmandant  convalescent  depots,  1st  class* 
„  „  „     2ud  Glass* 


Station  staff  offioers,  1st  class  (including  all  office  charges) 
„  „  „  2nd  class  (including  all  office  charges) 
„  „  „  3rd  class  (iiicludiDg  all  office  charges) 
„       at  very  small  statiuns 


)i 


NATIVE  CAVALRY   REGIMENTS,   ALL  PRESIDENCIES. 

Conmiandant 

2nd  in  command  and  squadron  officer       

2nd  squadron  officer . . 

3rd         „  „ .. 

adjutant  

1st  squadron  subaltern  

2nd       „  „ 


NATIVE  INFANTRY  REGIMENTS,   ALL  PRESIDENCIES. 

Commandant 

2nd  in  command  and  wing  officer 

Wing  officer 

Adjutant  

Quartermaster ., 

1st  wing  subaltern 

2nd  „     „     


1500 

1000 

1000 

1500 

1000 

1000 

300 

300 

300 

250 

250 

250 

45Q 

350 

350 

250 

250 


700 
500 
400 
400 

200) 
100  5 

150 
100 

50 

25 


700 
300 
210 
180 
250 
150 
150 


600 
270 
230 
200 
150 
100 
100 


Consolidated. 


With  staff 

corps 
pay  of  rank. 


With  staff 

corps 
pay  of  rank. 

With  regi- 
mental or 
staff  corps 
pay  of  rank. 
With  staff 

f  corps  pay  and 
allowances  of 
rank. 


With  staff 
corps 
pay  of  rank. 


With  staff 

corps 
pay  of  rank. 


*  These  appointments  are  usually  held  by  British  officers. 
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III.— ENGUSH  FURLOnOH  PAT. 
Staff  Cork. 

i  >.  d. 

lien 

Indian  Abut. 

■CTlrj. 

In£u.lT7. 

iTS. 

nigiinaital  mloncl., 
CcHooels,  Tfglmpritii 

^  Nol   Mng  reelmeoul  mlooBln  oi 
in  recelpl  of  coIomI'b  illoffuiu 

In  sddlUon  to  colonel  a  aIIowuicb,  I 
»Utl«,U.r,l„ 

t  ».  i. 

!  6 1 

Wi 

'  •(■Hio  0 


BaiTisu  Medical  Sebviob. — EmMjaR  FtntLonsH  Pay. 


Dent;  BOiBWn'BHWTiit 


Indian  Mbdical  Officebs. — Ehoush  Fcrlocoh  Pat. 


,.„. 

liiijli 

IH^S"'""^   ::    :: 

;,! 

i'i 

1.   d. 

B.    d.   t.   d. 

•z 

ir. 

*  Or  on  promotion  Bhould  tbuc  periods  ol  HnkBiiiA^An>eEi«iii^i>K^ 


VETEKMiET  SUROBONB.- 

-Enqlibh  Fveumioh  Pat. 

B.„. 

III 

ill 

if. 
iii 

^ 

if 

:; :!;'; : 

e.  d. 

B.      d. 

>.   d. 

IV.— PAY  OF  LIEUTEHANTS  AND  SOB-UEUTENANTS  OF  THK 
AHMY. 

BRITISH 

Kuri. 

ArtUKij. 

ArtaiBj. 

Brlll>h 
C.™li7. 

Intotry. 

.S2U 

Ll«»«uit          

sAer  3  feuiT  KTvke 

aw  11  0 

3S0U)    t 

3M  10    a 

3M  13    0 

WbiD,  hoirenc,  salitUenu  of  (be  BrtUA  HD17  Miillig  In  lodln  are  not  in  tadpt  of  in; 
iDdlu  aUowinin,  Ibe;  will  be  oitlUed  U  tlH  (Ollowliig  nta  of  pay,  belcg  ibe  eqiilTi]  '  '" 
ntn  pnoolbed  In  the  royil  wuTuit  dated  Klh  Decsmber  16" -•-'  '-•-  ■-■•■- 


la  the  rc^ftl  wuTutdik 
jf  two  ahJUliiga  bBlfpenn; 


Bus. 

Roril        Fleldimd 
Hone         GMTiwo 
AtUUerr.     Artillaj: 

BrlHtfi 

ss,^ 

Bono 

".         .ajra'Tar^'MrrlM 
iDthitruk 

;:":: 

B.     *.    T. 

E:: 

K     i     3 
>B    4     3 

iZ" 
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v.— TABLE  SHOWING  THE  PAY  OF  OFFICERS,  NON-COMMISSIONED 
OFFICERS,  AND  MEN,  IN  THE  BRITISH  ARMY. 

Staff. 

£     8.  d. 

General Daily  pay      5    13  9 

lieutenant-general        „  3    15  10 

MiOor-general  „  1    17  11 

Brigadier-general  „  1    18  6 

Colonel  on  the  staff       . .        . .       - '     . .  „  12  9 

A^ntant-  or  quartermaster-general „  1    17  11 

Deputy  „  „  0    19  0 

Aseibtant  „  „        „  0    14  3 

Deputy  assistant  adjutant-  or  quartermaster-l 

general,  brigade-m^jor,  assistant  military  V „  0      9  6 

aecretaiy,  or  aide-de-camp ) 

Head-quarters  staff  receive  higher  pay  in  addition  to  their  pay  or  half-pay  of  their  regi- 
mental commissions.    Staff  officers  receive  also  allowances  for  horses. 


Regimental  Officers. 


Rank. 


General  officer  or  colo-] 

nel  of  a  regiment,  orVAnnual 

colonel-commandant) 
General  officer  not  a  colonel  „ 


Colonel . . 

Lieutenant-colonel 

M  f^or    . . 

Captain 

Lieutenant 

Sub-lieutenant 


Daily 


»» 


House- 
hold 
Cavalry. 


£2800  ( 

£450 
£    S.   d. 


1  9 
1  4 
0  15 
0  10 
0     8 


2 
5 
1 
4 
0 


Foot 
Guards. 


Infantry.   Cavalry. 


£2000  or 
£2200 

£450 
£   s.   d. 


)  £1000 


£450 
£  s.   d. 


6    9 
3 


0  15 
0  1 
0    5 


9 

0  n 

0 

0   0  16 

0 

6  1  0  11 

7 

4 

0  6 

6 

6 

0  5 

3 

Artillery. 


Engi- 
neers. 


£1350 

£994 

£450 

£450 

£  s.  d. 

£   8.  d. 

— 

16  0 

13  0 

0  17  11 

0  19  3 

0  16  0 

0  14  7 

0  11  0 

0  9  0 

0  6  10  , 

0  8  0 

0  6  7 

£990 

£450 
£  8.  d. 
16  0 
0  17  11 
0  16  0 
0  11  0 
0  6  10 
0    6    7 


Commissariat  and  Transport  Department,  and  Ordnance  Store 

Department. 


*Rank. 


On 

Appoint* 

ment. 


Commissary-general 
Deputy-commissary  general 
Assistant  commissary-general 

Commissary 

Deputy  commissary 
Assistant  commissary 
Sub-assistant  commissary,  p<iy  sub- 

department  

Paymaster I    1    0 

Deputy  paymaster I    0  14 

Assistant  paymaster  ..         ..  j    u  10 


£ 
3 
2 
I 


0  18 
0  11 
0     9 


d. 
0 
0 
0 
6 
6 
0 


0     6     6 

0 
0 
6 


After  5 
Years  in 
the  Rank. 


£ 
3 
2 
1 
1 
0 


1 
0 


8. 
0 
4 
9 
2 
14 


2 
16 


d. 
0 
0 
0 
0 
0 


6 
6 


Half-pay. 


£    s.  d. 

1  10  0 
110 

0  13  6 

0  10  0 

0     7  0 

0    4  6 


0  12  6 
0  8  3 
0    5     3 


Retired  Pay. 


After  30 
Years- 
Service. 


£   s.  d. 

2     0  0 

1  13  0 

10  0 

0  16  8 

0  11  8 

0     7  8 


10  0 
0  14  0 
0    9     0 


After  20. 

but  under 

30  Years* 

Service. 


£   8.  d. 

2    0  0 

15  0 

0  15  0 

0  14  0 

0    9  6 

0     6  0 


0  5  0 
0  10  0 
0     7     e 


^  ^ 
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QUARTBRMASTEBS. 


Rank. 


Quartennaater  on  first  appointment    . , 

After  10  years'  service  in  the  rank,  or  J 
after  15  years'  service  as  a  commls-l 
sioned  or  non-commissioned  ofScer, 
including  5  years  as  quartermaster  .. 

After  15  years'  service  in  the  rank,  or' 
after  20  years'  service  as  a  commis- 
sioned or  non-commissioned  officer,  | 
including  10  years  as  quartermaster   j 

After  32  yeare'  service  in  the  army,^ 
including  12  yeare  as  quartermaster  / 


s.  d. 
8    2 

10    2 


11    8 
13    2 


I 


s.   d. 
10    2 

12    2 


13    8 
15    2 


I 


s.   d. 
8    2 

10    2 


11    8 


13    2 


s.    d. 
12    6 


13    2 


13    8 


15    2 


Pm     O 


s.    d. 
9    6 

11    0 


11    8 


13    2 


S.    d. 
9     8 

11    2 


11     8 


13    2 


Medical  Department. 


Rank. 


Surgeon-general . . 
Deputy  surgeon-general 
Surgeon-m%]or    . . 
Surgeon 


I 
4 


< 


£    s.  d. 

2    0  0 

1  10  0 

10  0 


£   S.    d. 


15    0 


£250  a  year. 


£   s.   d.  :  £  s.  d. 

2  5  0 

1  12  0 

0  17    6 


9  > 

CO  u 


£  s.  d. 
2  7  0 
1  15    0 


I 


£  s.  d. 
2  10  0 
1  17    0 


Charge  Fay. — The  principal  medical  officer  of  an  army  in  the  field  consisting  of  10,000 
men  and  upwards,  £1  daily;  of  5000  and  upwards,  15s.  daily;  of  less  than  5000,  10s.  dally. 
The  principal  officer  of  a  colony,  where  the  number  of  commissioned  officers  and  enlisted  men 
is  1500  and  upwards,  5s.  dally. 


Veterinary  Department. 


"s  . 

1   . 

■§ 

"e 

ears' 

«> 

s    ^ 

'S 

>, 

8     Ui 

Bank. 

On 
ippointm 

ifter5  Y 

on 
Full  Pa 

fter  10  Y 

on 
Full  Pa. 

fter  15  Y 
on 

^ 
t 

fter  20  y 

on 
FuUPa 

fter  25  Y 

on 
Full  Pa 

'««? 

'««? 

^ 

< 

< 

^ 

£   s.    d. 

£   s.   d. 

£   s.    d.  1  £    s. 

d. 

£   8.   d.  ;  £    s.    d. 

Principal  veterinary  sui^eon  . . 

— 

— 

10    0 

— 

—              — 

Staff  veterinary  sui^eon  ..     .. 

1     1    0 

— 

— 

— 

1    2    0  '  1     3    0 

Veterinary  surgeon,  let  class  . . 

0  12    6 

— 

0  14    6 

0  13 

6 

0  17    Oil     0    0 

Veterinary  surgeon 

0  10    0 

I  0  11    6 

0  13    0 

\ 

0  14 

0 

0  15    0 

0  17    6 

1 

APPENDIX  O. 


579 


Educational  Department. 

Inspector  of  army  scliools  (in  addition  to  lis.  8d.  per  diem  half  pay).  Annual  £600. 

Snb-inspector  of  army  schools Daily  10s. 

First-class  schoolmast^ „       68. 9d. 

n  „  if  re-enlisted „       7s.  9d. 

Second-class       „  „       58. 3d. 

*,  „  if  re-enlisted „       6s.  3d. 

Trained  schoolmaster,  on  appointment*  „       3s.  lid. 

Increased  by  6d.  a  day  for  every  3  years'  scarvice  as  schoolmaster 

until  it  shall  reach  a  maximum  of „       6<.  lid. 

First-class  schoolmistress  Annual  £44. 

Second-class       „  „       £36. 

Third-clasa        „  „       £30. 

*  Rates  increased  by  an  addition  of  2d.  a  day  after  2  years'  service  in  that  rank. 


Paymaster  Department. 


Rank. 

if  not  holding 

the  Rank  of 

Captain  when 

appointed 

If  holding  the 
Rank  of  Captain 
when  appointed. 

On  first  appointment 

After  5  years'  service  as  paymaster               

After  15  years'  service  as  commissioned  or  non-commis-) 

sioned  officer,  of  which  at  least  10  years  shall  have> 

been  as  commissioned  officer  on  full  -peay ) 

After  10  years'  service  as  paymaster 

After  20  years'  service  as  commissioned  officer,  of  which) 

at  least  10  years  shall  have  been  as  a  commissioned  officer! 

on  full  pay,  including  not  less  than  5  years  as  paymaster! 

in  receipt  of  15s J 

After  15  years'  service  as  paymaster  . .        . .        . . 

After  20  years*  service  as  a  commissioned  officer  <m  full't 

pay,  including  not  less  than  10  years  as  paymaster       . .  / 
After  25  years'  service  as  a  commissioned  and  non-com-) 

missioned  officer,  of  which  at  least  15  years  shall  have 

been  as  a  commissioned  officer  on  full  pay,  including! 

not  less  than  10  years  as  paymaster 

After  20  years'  service  as  paymaster 

After  25  years'  service  as  a  commissioned  officer  on  fulli 

pay,  including  not  less  than  15  years  as  paymaster        . .  / 
After  30  years^  service  as  commissioned  or  non-commis-) 

missioned  officer,  of  which  at  least  20  years  shall  have! 

been  as  a  commissioned  officer  on  full  pay,  including  ( 

not  less  than  15  years  as  paymaster          j 

£      8.     d. 
0    12      6 
0    15      0 

0    15      0 

0    17      6 

0  17      6 

10      0 
10      0 

10      0 

—  12      6 
12      6 

1  2      6 

£      8.     d. 
0    15      0 
0    17      6 

10      0 
12      6 

15      0 

Chaplain's  Department. 


Chaplain-general 

Chaplains  of  1st  class. . 
2nd  class 
3rd  class 
4th  class 


M 


£     8.  d.  £   s.   d. 

Annual  1000    0  0 

Daily         10  0    Rising  to  1    2    6 

0  17  6 

0  15  0 

0  10  0 


»* 


» 

n 


L>f 


0  12    6 
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Eitrmie 

Tl.i..lm«» 

».„...,  G„. 

Into  B  Namnl  Bntt 

K,rth 

Siid" 

teuKdfDT 

C<Sh€, 

Smd, 
Civ.  t.. 

[Clijjwell 

tig;:  :    : 
I'SS  ::    : 

vt 

;■'; 

in 

M  lo'aa 
la  to  2S 

j  a>m«p<mainB 

s-pr.      „ 

FroinsilDlotcel 
Framutw   1  fi.ot 
Prom  alio    IfeM 

,..„»„x,.,„...             !£ls 

»- 

*- 

m. 

t 

TbtckD?9B  af  dngle  plate  or  Irun,  JusL  able  to  kwp  ddI  die  pio-i    In.  1  In. 
jKtllf        i    IS  1  U 
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ft. 

In, 
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II.— TABLE  SHOWING  THE  POWER  OF  PENETRATION  OF  THE  SNIDER- 

ENFIELD  AND  MARTINI-HENRY  RIFLES. 
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SUPPLEMENT 


TO  TBI 


MILITARY  DICTIONARY. 

emVG  OEBTADT  ABDITIOVS  AND  C0BBS0TI0V8 
FBOM  187r  HP  TO  TES  SVD  OF  18B1. 


A.C.  means  Army  Circnlar. 
AGA         B.W.  means  Royal  Warrant.        ARM 


Aoademy,  Soyal  IBUtary,  Woolwieh 
—Appendix  A,  par.  5 :  For  December  1 
read  **  October  15."  and  for  July  1  read 
"May  15."  Sect.  2,  par.  49,  should 
read  as  follows : — "  The  rates  of  pay  (and 
allowances)  laid  down  for  all  oflScers 
appointed  to  our  Koyal  Military  Academy 
subsequent  to  the  7th  May,  1874,  shall 
include  all  remuneration  of  every  kind 
except  any  additional  pay  to  which  an 
officer  may  be  entitled  as  a  reward  for 
distinguished  service  in  the  field,  and  no 
person  so  appointed  shall  be  entitled  to 
pension  or  superannuation  allowances 
tor  services  in  such  appointment." 

Aeqnittanee  Soil  —  The  document 
bearing  this  name  has  been  discontinued 
for  some  time  past  in  the  army,  and 
another  form  of  certificate  has  been 
adopted  for  obtaining  the  soldier's  ac- 
knowledgment of  his  pay,  &c 

Aetlye  List — Means  officers  on  full  or 
half-pay,  liable  for  active  service.  Per- 
manent half-pay  is  no  longer  permitted. 

A^jiitant — The  office  to  be  held  by  a 
Captain  or  Junior  Major  of  a  temtorial 
regiment  for  a  term  of  five  years  under 
the  circumstances  mentioned  in  the 
Revised  Army  Regulations  of  1881, 
VoLl. 

Ajlde-de-Oamp — ^If  not  passed  the  Staff 
College,  must  have  passed  the  examina- 
tion for  promotion  to  the  rank  of  Captain, 
and  will  further  be  required  to  pass  an 


examination  in  foreign  languages.     Vide 
Queen's  Regulations. 

Air-ipaoe — ^In  the  formation  of  car- 
tridges for  heavy  guns,  the  term  air- 
space is  applied  to  the  space  giVen 
l]«tween  the  outer  and  inner  cloth  of 
the  cartridge ;  by  which  arrangement 
the  pressure  on  the  powder-chamber  is 
greatly  relieved.  The  same  tei*m  is  also 
applied  to  the  outer  and  inner  skin  of  an 
iron-plated  target  or  vessel. 

Alarm  Port — Insert  in  page  8  of  the 
Dictionary,  line  13  from  top  of  right* 
hand  column, after  word  ''off,"  ''  in  some 
central  position." 

Ambulance  —  Vide  Dictionary.  In 
most  of  the  large  towns  in  England,  as 
well  as  in  other  needed  localities,  such  as 
dockyards  and  arsenals,  an  ambulance 
society  has  been  formed,  to  give  assistance 
to  people  who  have  met  with  accidents 
and  who  ai*e  unable  in  consequence  to 
help  themselves. 

Appointmenti,  Tirrt,  to  the  Army,  vide 
Royal  Warrant  relating  to  Pay  and  Pro- 
motion, Part  1  (Army  Regulations,  Vol.  1), 

Army  Eoipital  Oorpi  —  The  regu- 
lations for  this  corps  will  be  found  in 
A.C.  February  1878. 

Armour  Flatinff— Considerably  in- 
creased in  thickness  since  the  article  in 
the  Dictionary  on  this  subject  was  writ- 
ten. In  some  of  the  ships  of  the  British 
Navy  a  thickness  of  from  18  to  24  inches 
is  given.    One  or  more  iron-clads  ia  thA. 


ABM 


ART 


Army  BoMrve — ^Page  19  of  Diction- 
ary, 10th  line  from  top  of  page,  right- 
hand  column,  for  "six"  read  "seven." 
As  stated  in  the  Revised  Army  Bernlar* 
tions,  1881,  a  portion  of  the  soldiers  dn  home 
service,  after  completing  three  years'  col- 
our service,  will  be  allowed  and  encouraged 
to  pass  into  the  Reserve  for  nine  years*  Re- 
serve service  ;  on  or  before  completing  this 
servioe,  power  wUl  be  taken  to  eaable 
men  of  the  Army  Reserve  to  enter  volun- 
tarily on  a  further  period  of  four  years 
in  the  Reserve.  They  will  fbrm  a  seeend 
Reserve.  The  number  of  men  from  time  to 
time  which  shall  form  the  Ist  olass  of 
the  Army  Reserve  will  depend  upon  the 
provision  made  by  Parliament. 

Army  Service  Corps — ^A  change  has 
taken  place  in  the  designation  of  this 
corps  since  the  Dictionary  was  published. 
The  companies  of  the  corps  employed  on 
commissariat  or  transport  duties  are  now 
styled  "  The  Commissariat  and  Transport 
Corps,"  and  those  engaged  on  ordnance 
duties  "  The  Ordnance  Store  Corps.'* 

Army  Blgnalling — ^There  are  two 
schools  for  teaching  this  important  sub- 
ject, at  Aldershot  and  Chatham.  The 
Inspector  resides  at  the  latter  place,  and 
after  his  inspections  reports  to  the  general 
officisr  commanding. 

Artillery,  BoyiU—  Consists  of  214  Bat- 
teries, Horse,  Field,  and  Garrison,  which 
includes  the  depot  batteries.  The  num- 
ber of  guns  composing  a  horse  or  field 
battery  consists  of  6  guns. 

The  reorganisation  of  this  regiment 
as  at  present  constituted  took  place 
in  1877.  The  regiment  consists  now 
of  3  brigades  of  horse  artillery,  desig- 
nated A,  B,  and  C  respectively.  Each 
brigade  has  its  head-quarters  and  6 
batteries  at  home,  and  the  remaining  5 
batteries  of  each  brigade  in  India.  The 
present  depot  batteries,  numbering  422 
men  of  all  ranks,  are  divided  and  at- 
tached to  the  head-quarters  of  the 
brigades  at  home,  making  the  strength 
of  each  about  970  of  all  ranks,  instead 
of  830  as  hitherto.  The  batteries  of  each 
brigade  serving  in  India  amount  to  about 
821  of  all  ranks,  showing  a  very  slight 
reduction — ^altogether  in  the  brigade 
staff — upon  the  present  establishment, 
and  making  the  total  fttreti^h  of  the 
rojral  horse  artillery  in  India  ^4ft^. 


The  field  and  garrison  batteries  consist 
now  of  11  brigades,  of  which  6— the  1st  to 
the  6th — are  field,  and  the  remaining  5— 
the  7th  to  the  nth — ^garrisonartillery.  The 
head-quarters  of  each  brigade  id  ways 
remains  in  the  United  Kingdom,  and  the 
existing  depot  brigade,  numbering  1946 
of  all  ranks,  is  distributed  between  the 
home  or  head-quarters  division  of  the 
newly-fbrmed  bngades.  As  regards  esch 
of  the  £[eld  brigades,  8  batteries,  7  service 
and  1  depot  remain  at  home,  the  aggre- 
gats  strtngih  bthig  1B06,  while  7  bat- 
teries remain  in  India,  at  an  aggregate 
strength  of  1 145,  except  in  the  case  of 
(he  new  3rd  brigade,  which  has  8  bat- 
teries at  a  strength  of  1308  on  the  Indian 
establishment.  The  strength  of  the  field 
artillery  in  India  has  been  reduced  by  11 
batteries.  The  reduction  of  the  total 
strength  of  the  field  and  garrison  artil- 
lery in  India  only  affects  the  brigade 
staff. 

Respecting  the  5  newly-fbrmed  brigades 
of  garrison  artillery,  the  head-quarters 
and  home  establishment  of  each  are  alike, 
condsting  of  7  service  batteries,  of  a 
strength  of  '994,  and  a  depot  battery  of 
229,  making  the  total  numbers  at  home 
1223.  But  the  arrangement  for  the 
foreign  establishment  varies  somewhat  ia 
each  case. 

Since  the  insertion  of  the  foregoing  t 
new  organisation  has  taken  place, 
which  consolidates  in  two  brigades  the 
existing  three  brigades  of  Royal  Hone 
Artillery,  condenses  the  six  brigades 
of  field  artillery  into  four,  and  makes 
the  present  five  garrison  brigades  into 
one  comprehensive  brigade  with  U 
divisions.  To  effect  these  changes  the 
following  redistribution  of  the  batteries 
has  taken  place : — 


BOTAL  HOBSE  ARTILLKRT. 

A  Brigade  of  13  batteries  (A  to  N),  made 
up  of  the  existing  A  Brigade,  aiid  F,  A, 
G,  and  £  Batteries  of  C  Brigade. 

B  Brigade  of  13  batteries  (A  to  N),  made 
up  of  existing  B  Brigade  and  the  re- 
maining batteries  of  C  Brigade. 

Depot  Batteries. — A  to  be  retained  ;  B  t* 
>)%  T^^>&K.«i\  C  to  become  B. 


\ 


ABT 


ABT 


Field  Abtillert. 

1st  Brigade  of  24  batteries  (A  to  X),  made 
.  up  of  the  present  Xst  Brigade,  and 
.  parts  of  the  3rd,  5th,  and  6th  Brigades. 
2iid  Brigade  of  19  batteries  (A  to  S),  of 

present  2nd  Brigade  (less  one  battery), 

and  parts  of  3rd,  5th,  and  6th  Brigades. 
3rd  Brigade  of  18  batteries  (A  to  K),  of 

parts  of  3rd,  4th,  and  5th  Brigades, 
4th  Brigade  of  18  batteries  (A  to  R),  of 
-   10  batteries  of  present  4th  Brigade, 

one  of  2nd,  two  of  3rd,  fonr  of  5th,  and 

one  of  6th  Brigades. 

Gabrhok  Artillert  Brigade. 

Northern  Division. — Nine  batteries  and 
depot,  made  up' of  parts  of  2nd,  7th, 
8  th,  and  9th  Brigades. 

Lancashire  Divisioii.  — Eight  batteries  and 

•  depot,  made  up  of  5th,  7th,  9th,  10th, 
.  and  11th  Brigades. 

Eastern    Division. —  Nine  batteries  and 

depot,  parts  of  6th,  7th,  8th,  9th,  and 

11th  Brigades. 
Cinqne   Ports  Division. — ^Nine   batteries 

and  depot,  parts  of  7th,  8th,  9th,  10th, 

and  11th  Brigades. 
London    Division. — ^£ight    batteries  and 
- '  depot,  parts  of  1st,  8th,  9th,  10th,  and 

11th  Brigades. 
Soathem   Division. — ^Nine  batteries  and 

depot,  parts  of  7th,  8th,  10th,  and  11th 

•  Brigades. 

Western   Division. — Nine   batteries  and 

depot,  parts  of  7th,  8th,  9th,  and  10th 

Brigades. 
Scottish    Division. — Nine  batteries    and 

depot,  parts  of  4th,  7th,  9th,  10th,  and 

11th  Brigades. 
Welsh    Division.— Eight    batteries    and 

depot,  parts  of  8th,  9th,  10th,  and  11th 

Brigades. 
North  Irish  Division. — ^Nine  batteries  and 

depot,  parts  of  3rd,  7th,  8th,  9th,  loth 

and  11th  Brigades. 
Soath  Irish  Division.-— Nine  batteries  and 

depot,  parts  of  8th,  9th,  10th,  and  11th 

Brigades. 

The  depots  allotted  to  each  territorial 
division  of  artillery  are  to  receive  all 
artillery  recruits,  except  those  enlisted  at 
the  head-quarters  of  a  battery  belonging 
to  the  district,  clothe  and  instruct  them 
in  preliminary  drills,  after  which  they 
will  be  posted  under  orders  irom  the 


adjutani-general  to  service  batteries  at- 
home  for  further  instruction.  No  recruit, 
is  to  be  retained  in  the  depot,  under  any 
pretence  whatever,  longer  than  is  neces- 
sary for  his  preliminary  drills.  On  leav- 
ing the  depots  for  the  service  batteries, 
the  recruits  will  be  instructed  in  the 
more  advanced  drills  and  exercises, 
mounted  and  dismounted,  and  the  men 
will  be  posted  to  batteries  in  such  num- 
bei's  as  to  admit  of  squads  being  formed 
for  this  purpose.  All  batteries  of  horse 
and  field  artUlery  not  belonging  to  the 
first  army  corps,  and  all  batteries  of 
garrison  artillery  at  home  are  to  train 
recruits  and  supply  drafts  for  the  batteries 
of  their  respective  branches  and  divisions 
serving  abroad. 

In  the  above  reorganisation  it  is  ordered 
that  brigade  commands  are  to  be  abolished, 
and  the  staff  of  existing  brigades  converted 
into  district  staff.  The  order  further 
states  that  the  only  office  to  be  maintained 
will  be  the  district  officer,  under  the 
charge  of  the  brigade  major  or  the 
adjutant  of  the  district.  A  number  of 
lieutenant-colonels  in  the  army  districts 
at  home  and  in  the  colonies  will  exercise 
the  power  of  commanding  officers.  These 
lieutenant^olonels  will  each  be  assisted  by 
an  acting  adjutant  and  a  permanent 
clerk.  In  the  horse  and  field  artillery 
the  acting  adjutants  will  be  borne  on  the 
establishment  of  a  battery  serving  in  the 
district ;  in  the  garrison  artillery  they 
will  be  in  excess  of  the  batteiy  establish- 
ments. Their  nominations  will  rest  with 
the  lieutenant-colonels  commanding,  but 
are  to  be  submitted  to  head-quarters  for 
approval.  Lieutenant-colonels  in^  excess 
of  the  commands  will  be  attached  to  a 
regimental  division  or  district.  The  duties 
of  colonels  on  the  staff  and  other  officers 
commanding  districts  have  already  been 
laid  down.  The  lieutenant-oolonel  for 
auxiliary  artillery  in  the  several  districts, 
with  the  exception  of  Woolwich,  will,  in 
addition  to  his  present  duties,  be  charged 
with  the  command  of  the  artillery  depot 
of  the  territorial  division  in  which  he  is 
serying,  wd.  wUl  exercise  all  the  powers 
of  a  commanding  officer.  He  will  conduct 
the  whole  of  the  recrniting  duties  for  the 
Roya][  ArtiUery  in  the  area  allotted  to 
himr.and  will  hav^  tK«  ttMs^ditoai^  ^1  ^^ 
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militia  artillery  brigade  at  the  head- 
quarters of  his  diyision.  Quartermasters 
not  attached  to  artillery  depots  are  to  be 
employed  with  the  barrack  and  conserv- 
ancy duties  of  the  stations  to  which  they 
are  appointed,  and  upon  any  other  duties 
of  their  department  that  the  officer  com- 
manding may  direct.  The  promotion  of 
hon-commissioned  officers  up  to  and  in- 
clusive of  the  rank  of  sergeant  will  be 
carried  out  in  each  battery,  but  to 
battery  staff-sergeants  throughout  the 
same  brigade  serving  in  a  district,  and  to 
the  higher  grades  by  selection,  to  be  made 
at  the  office  of  his  Royal  Highness. 

The    above  organisation    takes  place 
from  the  1st  April,  1882. 


observed  by  an  army  in  the  field  for 
keeping  up  its  communications  will  be 
found. 

Battery,  ToHaio— The  battery  com- 
monly  used  for  telegraph  equipment  ii 
Le  Clanch^'s  10-cell. 

Bftjonet — ^The  Martini-Henry  blade  is 
22|-inch  long ;  it  is  equilateral,  and  has 
no  outward  cant  when  fixed  on  the  rifle. 
Weight  of  bayonet,  with  locking  ring  and 
screw  complete,  24  oz. 

The  dimensions  of  the  saw-backed 
sword-bayonet  are  as  follows :— 


Length  of  bayonet    • 
„  blade        • 

Width  of  blade...     . 

Weight  of  bayonet  . 

Weight  of  scabbard, 
with  springs         • 


24f  inches. 

2^     » 
1  inch. 

1  lb.  ^  OS. 


B. 


Balloon  Captive. — ^This  balloon  is  de- 
scribed in  the  body  of  the  Dictionary.  It 
is  likely  to  be  used  in  all  future  military 
expeditions,  a  method  of  producing  hydro- 
gen gas  by  means  of  iron  filings  immersed 
in  diluted  sulphuric  acid  having  been 
tried  successfully  at  Woolwich,  rendering 
the  manufacture  of.  gas  in  the  field  no 
longer  an  impossible  operation. 

Band — Officers  below  the  rank  of 
•;  Captain  in  the  Army,  except  in  the  Royal 
AftiUery  and  Royal  Engineers,  will  not 
be  required  to  subscribe  to  the  regimen- 
tal Band.  Vide  Queen's  Regulations, 
1881. 

Bank  of  a  Biyer — ^The  high  or  low 
ground  on  either  side  of  the  channel  or 
bed  in  which  the  water  of  a  river  fiows. 
It  is  designated  the  right  or  left  bank, 
the  former  being  on  the  right  hand  away 
from  its  source,  looking  towards  the 
mouth  of  the  river,  the  latter  on  the  left 
hand. 

Barrel,  Onn  —  The  barrel  of  the 
Jfartini-Henry  rifle  is  made  of  steel.  Bore — ^To  facilitate  loading,  the  muzxk 

BaM  of  Operationa,  vide  k.C    3^Ti«m  all  rifled  ordnance  of  KMnch  calibit 
187Sf   in    which   the    Tegu\at\oi»  Vi  \>%\wA^J:^'«w^^^^^v^^Al 


Billet— Under  this  head  in  the  body  of 
the  Dictionary,  page  40,  line  13  from  top 
of  page,  left-hand  column,  for  ^  lOd " 
read  **ls.l}ef.,"  and  insert,  ^'Whereno  hot 
meal  is  furnished,  payment  will  be  4d. 
per  diem."  An  officer  pays  2a.  pex*  night 
for  his  lodging,  and  finds  himself  in  find. 
For  offences  in  relation  to  billeting,  tUe 
Army  Act,  1881,  Part  1. 

BiTonao — ^Under  this  head  in  the  Dic- 
tionary the  advantages  of  biTonacs  are 
given,  but  the  disadvantages  are  not 
shown.  General  Lewal  of  the  French 
Army,  in  his  work  '  La  Tactique  de  Sta- 
tionnement '  says — *'  As  regarcGs  bivouacs, 
their  advantages  are  weU  known,  while 
they  present  more  serious  inconveniences 
than  are  generally  admitted.  Men  sod 
horses  sleep  but  little,  and  are  nnable  to 
repose  themselves  properly ;  they  fieed 
badly  and  contract  disease."  Notwitk- 
standing  what  General  Lewal  points  out, 
circumstances  will  occur  at  times  on  se^ 
vice  which  necessitate  the  bivouacking  (d 
an  army  or  force  of  any  kind. 

Bloeks — Made  of  wood,  and  also  of 
malleable  iron,  for  military  purposes. 
They  are  used  of  the  latter  material  for 
the  loading  tackle  of  heavy  rifled 
guns. 

Bothwaj  Bloeka— 18-inch,  154nck 
12-inch,  10-inch,  9-inch,  and  8-inch,  sn 
found  in  use  in  the  artillery  service. 
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Bounty — When  recruiting  given  only 
to  the  bringing  or  recruiting  party  at 
rates  stated  in  the  new  warrant,  dated 
1st  July,  1881. 

Brigsdo  Depot— As  shown  in  A.C. 
May  1,  1877,  the  command  of  a  brigade 
depot,  in  the  absence  of  the  commanding 
officer,  will  revert  to  the  general  officer 
commanding,  upon  whom  will  devolve 
the  responsibility  of  the  general  duties  of 
the  sub-district.  The  regimental  duties 
of  the  depot  will  be  carried  on  by  the 
senior  officer  present ;  but  all  correspond* 
ence  on  general  subjects  will  be  noted 
and  passed  on  by  him  to  the  general 
officer  commanding  the  district  for  dis- 
posal. 

Brigado  Migor — Consequent  on  the 
reorganisation  of  the  Koyal  Artillery, 
brigade-majors  of  artillery  have  been 
added  to  staff-establishments  as  follows: 
viz.,  to  the  northern  district,  south- 
eastern district,  southern  district,  western 
district,  Dublin  district,  Cork  district, 
Gibraltar,  and  Malta.  An  officer  under 
the  rank  of  Captain  is  not  eligible  to  hold 
the  post  of  Bngade-Major  in  the  army. 

Brigadier  Oeneral— The  rank  is  local 
or  temporary  only. 

British  Army — Para  5  under  this 
head  in  the  Dictionary  has  been  modified, 
and  all  regiments  are  now  linked.  Ex- 
punge 8th  para,  giving  the  strength  of 
the  artillery  in  1876.  10th  para  of  this 
article  has  been  modified,  the  numbers 
fluctuating  from  year  to  year. 

Busby — Superseded  by  the  helmet. 


0. 

Gftdetf,  vide  royal  warrant,  dated  May 
1,  1877,  for  the  rules  appertaining  to 
Queen's   cadets   and    honorary  Queen's 


cadets;  also  clause  90,  A.C.  of  May  1, 
1878,  and  Revised  Anny  Regulations, 
vol.  i.,  1881. 

OaiWAOf — ^The  Martini-Henry  carbine 
has  been  issued  to  all  troops  of  the  regular 
service,  who  by  the  regulations  are  armed 
with  this  nature  of  weapon. 

Oarxiage,  Monerieif-— A  carriage  of 
this  nature  has  been  adopted  for  the 
9-inch  rifled  gun  of  9  tons.  It  differs 
somewhat  from  the  carriage  approved  of 
for  the  7-inch  gun. 

Carrier-FfgeoiL — Considerable  infor- 
mation is  given  in  the  body  of  the  Dic* 
tionary  on  the  subject  of  Carrier^Pigeons ; 
but  the  following  will,  doubtless,  be  con- 
sidered interesting,  taken  from  the  Broad 
Arrow,  *'  How  to  transmit  information 
from  without  to  within  a  belei^ered 
fortress  is  a  problem,  the  satisfactory 
solution  of  which  has  yet  to  be  worked 
out.  During  the  investment  of  Paris  by 
the  Germans  in  1870-71,  the  pigeon- 
post,  as  is  well  known,  was  found  to  be 
the  best  means  available,  and  during  the 
latter  part  of  the  siege  these  aerial  mes^ 
sengers  were  largely  employed.  The 
despatches  to  be  carried  by  them  were 
reduced  by  photography  to  the  smallest 
possible  dimensions,  fastened  under  the 
wings  of  the  pigeons  and  conveyed  by 
them  over  the  investing  lines  into  the 
capital,  where  they  were  again  enlarged 
and  transcribed.  The  success  which  at- 
tended these  proceedings  has  naturally 
caused  attention  to  be  turned  to  the 
possibility  of  employing  this  means  of 
communication  on  a  more  extended  scale 
in  future  wars.  In  the  French  Estimates 
for  next  year  a  considerable  sum  is  pro- 
vided for  the  purpose  of  breeding  pigeons 
for  military  purposes,  and  in  Germany 
also  the  breeding  of  carrier-pigeons  has 
been  largely  developed.  A  Baden  paper 
gives  some  interesting  details  of  trials 
which  have  been  recently  made  at  Stras- 
burg.  A  hundred  and  thirty  pigeons 
taken  from  this  latter  town  were  liberated 
at  Heidelberg,  and  the  swittest  of  the 
birds  reached  Strasburg  again  in  one 
hour  and  a  quarter ;  having  Hown  during 
that  time  nearly  eighty  miles.  Another 
covey  was  set  loose  at  Adelsheim,  and 
reached  Strasburg  in  two  hours,  having 
traversed  rather  more  than  a  h»iXL<kt^<^ 
miles.    A  tYxVt^  \k«Xt\L  «il  Via»  \scA»>  -wx 
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free  at  Carlsmhe,  arrired  in  Straiburg 
in  a  few  minuter  over  the  hour-— the  dis- 
tance between  the  two  places  being  about 
i\i\y  miles.  Only  a  very  few  of  the  birds 
failed  to  return  to  their  home,  the  total 
loss  during  the  trials  we  have  described 
amounting  to  less  than  two  per  cent,  of 
the  pigiBons  emplojed." 

Cartridges,  61121— Cartridges  made  of 
silk  cloth  have  superseded  serge  cloth, 
except  for  the  7-pr.  rifled  M.L.  gun. 

CastrametatioiL,  vide  Revised  Kegula* 
tions  for  encampments,  1877. 

Caaual'-A  term  used  in  musketry  in* 
struotion,  and  applied  to  a  soldier  who, 
for  some  reason  or  another,  is  unable  to 
tinish  the  musketry  course  with  his  own 
company. 

Chaoi-^uperseded  in  the  British  army 
by  the  helmet. 

Chamber  of  a  Oun — ^Enlarging  the 
powder-chamber  of  a  rifled  gun  has  been 
attended  with  great  advantage,  adding 
to  the  initial  velocity  and  range  of  the 
gun,  by  admitting  of  greater  capacity  for 
aa  increased  charge  of  powder,  and  greater 
space  for  the  development  of  the  charge, 
thereby  reducing  the  strain  on  the 
gun. 

ClarkBon'i  Material — ^This  material  is 
used  for  making  cartridge  cases  for 
M.  L.  B.  heavy  guns ;  it  consists  of  can- 
vas on  the  inner  side,  a  layer  of  cork 
•glued  ovei*  it  by  india-rubber  cement,  and 
then  in  the  same  manner  the  cork  covered 
with  canvas,  and  this  again  with  leather. 
The  india-rubber  cement  is  made  by  dis- 
-soiving  india-inibber  in  naphtha  in  the 
proportion  of  1  lb.  of  the  former  to 
1  gallon  of  the  latter;  two  coats  are 
laid  on  between  the  services  to  be 
cemented .  (  Treatise  on  Field  Carriages  by 
Captain  W.  Kemainis^  R.A.) 

Coait  Brigade,  Boyal  Artillery,  vide 
royal  warrant  of  August  13, 1877,  for  the 
latest  orders  regulating  the  organisation 
of  this  branch  of  the  service. 

CoUege,  Military,  Xingiton— The  fol- 
lowing  are  the  regulations  under  which 
the  periodical  examinations  at  the  new 
Military  College,  Kingston,  Canada,  are 
held  :— 

The  period  of  four  years'  instruction 
at  the  Military  College  will  be  divided 
into  eight  terms.  I 

The  terms  will  extend  from  a\>ou\  ^x^\ 


February  to  20th  June,  and  from  abeut 
the  10th  September  to  2nd  February. 

There  will  be  eight  elassea :  cadets  on 
joining  at  the  Military  College  will  h% 
placed  in  the  eighth  claas,  and  iniut  lise 
into  the  third  class  in  order  to  oomplete 
the  several  subjects  of  the  obligatory  or 
qualifying  course. 

Cadets  who  have  passed  oat  of  the 
third  class  into  second  and  first  classes 
will  devote  their  time  to  such  voluntary 
subjects  as  they  may  select,  in  addition 
to  any  uncompleted  obligatory  subjects 
studied  in  the  second  and  6rst  classes. 

To  qualify  for  class  promotion  at  the 
final  examination,  a  cadet  must  obtain 
one-half  the  marks  allotted  to  the  obliga- 
tory sections  of  the  course  in  the  follow- 
ing subjects,  vix.  :^- 

Mathematies,  fortification,  artillery, 
military  history  and  administration,  mili« 
tary  drawing  and  drills,  and  one-baU  of 
the  total  aggregate  of  the  marics  allotted 
to  all  the  obligatory  subjects. 

No  obligatory  subject  shall  gain  a 
cadet  any  marks  unless  he  obtain  half 
marks  in  th^  subject. 

No  section  of  a  voluntary  subject  shall 
gain  a  cadet  any  marks  unless  he  obtains 
one-third  marks  in  that  section. 

No  voluntary  section  of  a  subject  of 
instruction  shall  be  commenced  by,  .or 
gain  any  marks  fur,  a  cadet  until  the 
obligatory  sections  of  that  subject  have 
been  completed. 

A  cadet,  although  he  may  have  com- 
pleted the  obligatory  and  commenced  the 
voluntary  sections  of  any  subject,  will 
be  examined  with  his  class  at  the  end  of 
each  term  in  the  obligatory  sections  of 
that  subject. 

Examinations  for  class  promotion  will 
be  held  at  the  end  of  each  term.  Any 
cadet  who  fails  to  qualify  at  the  end  of 
the  fourth,  and  has  also  failed  at  any 
previous  term,  or  who  fails  at  the  end  of 
both  fifth  and  sixth  terms,  will  be  re- 
moved from  the  college.  Such  removal, 
or  failure  to  qualify  at  the  final  examina- 
tion, will  render  a  cadet  ineligible  for  a 
commission  in  the  Militia,  or  to  be  quali- 
fied to  profit  by  his  having  been  admitted 
to  the  Military  College  for  consideration 
for  employment  in  the  public  serrioe. 

Quarterly  examinations  will  abo  be 
V«W^  XV^  isAx^'ft  obtained  at  which  will 
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be  amalgamattd  with  ihoM  awarded  at 
the  hal5>yearly  ezaminationi. 
'  The  proportion  of  marks  asngned  to 
each  of  the  quarterly  ezaminationa  in 
any  class  will  be  about  one<eighth  of  the 
total  allotted  for  that  cla8& 

Marks  will  also  be  assigned  for  notes, 
natations,  and  drawings  executed  by 
any  class.  Those  for  notes  and  redta- 
tioBs  will  be  about  one-eighth  of  the  total 
allotted  for  that  class.  Eaoh  drawing 
will  haye  a  specific  maximum  value 
attached  to  it. 

GoUeg^  Soyal  Militury-^The  follow- 
ing regulations  respecting  examinations 
for  admiBsion  to  the  Royal  Military  Col- 
lege, and  for  first  appointments  therefrom 
to  the  army  have  been  approved  by  the 
Field-Marshal  oommanding-in-ohief.    , 

I.  Object  of  the  Rotal  Milxtarv 
College. 

1.  The  Royal  Military  College  is  main- 
tained for  the  pdrpose  of  idSTording  a 
special  military  education  to  candidates 
for  commissions  in  the  cavalry  and  in- 
fantry. 

2.  Candidates  for  first  appointments  to 
the  army  will,  with  the  exception  of 
lieutenants  of  militia,  and  non-oommis- 
sioned  officera  recommended  for  promo- 
tion, be  required  in  ftiture  to  pass 
through  a  course  of  instruction  as  cadets 
at  the  Royal  Military  College. 


XI.  Regulations  for  Admission* 

1.  QeneraX  Instructions. 

3.  Admission  to  the  Royal  Military 
College  .  as .  cadets  will  be  granted — 
(a)  To  a  successful  candidate  at  a  competi- 
tive examination  in  general  subjects  to 
be  held  under  such  regulations  as  may  be 
issued  from,  tiipe  to  tipne. .  (6)  To  a  gra- 
duate in  arts  at  the  universities  of  Ox- 
ford, Cajnbi:idge,  Durham,  London,  Dub- 
lin, Ediaburgh^  St«  Andrew's,  Glasgow, 
Aberdeen,  and  the  Queen's  Univei'sity, 
Ireland,  or  to  a  student  who  has  passed 
Moderations  at  Oxford,  the  Previous 
Examination  at  Cambridge,  .  the  final 
examination  of  the  senior  freshman  year 
at  Dublin,  the  first  year's  examination 
dt  Purhami  the  first  university  examina- 


tion in  arts  or  in  engineering  at  Queen':» 
University,  Ireland,  the  examination  for 
candidates  for  the  army  at  Scotch  uni- 
versities, and  the  first  examination  for 
the  degrees  of  B.A.,  LL.B.,  B.Sc.,  or  M.B., 
at  Lonidon'  University;  subject  in  each 
case  to  the  competitive  examination  pre- 
scribed by  par.  22.  (c)  To  cadets  styled 
Queen's  osdets,  honorary  Queen's  cadets, 
bidian  cadets,  and  to  pages  of  honour. 

4.  The  number  of  cadets  admitted  to 
the  college  will  vary,  according  to  the 
requirements  of  the  service. 
«  5.  The  dates  of  admission  will  be  tlie 
February  10  and  September  1  in  each 
year. 

6.  The  examination  of  candidates  'for 
admission  to  the  Royal  Military  College 
as  cadets  will  be  conducted  by  the  Civil 
Service  Commissioners,  and  will  take 
place  twioe  a  year,  in  the  months  of 
Deeember  and  July. 

7.  Notice  will  be  given  from  time  to 
time  of  the  day  and  place  of  the  examina- 
tions, and  of  the  number  of  vacancies  open 
to  competition  at  each  periodical  exan^i* 
nation. 

8.  The  number  of  trials  allowed  will 
not  exceed  two  in  the  case  of  university 
candidates,  and  three  in  that  of  other 
candidates. 

9.  All  candidates  will  be  inspected  (>y . 
a  medical  board ;  and  no  candidate  will 
be  considered  eligible  for  a  commissionr 
unless  certified  by  the  board  to  be  free 
from  any  bodily  defects  or  ailments,  and 
in  all  respects,  as  to  height  and  physical 
qualities,  fit  for  her  Majesty's  service. 
Cases  of  exceptional  shortness  of  stature 
will  be  referred  to  the  War  Office  for 
special  consideration. 

10.  The  limits  of  age  for  candidates 
for  admission  to  the  Royal  Military  Col- 
lege by  oompetitron,  for  Queen's  cadets. 
Queen's  honorary  cadets,  Indian  cadets, 
and  pages  of  honour,  will  be  from  17  to 
20 ;  for  students  of  the  universities  who  ' 
shall  have  passed  the  interim  exfimina- 
tion  as  specified  in  par.  3  (6),  from  17  to 
21 ;  and  for  graduates  of  the  universities 
who  shall  have  passed  the  examination 
for  the  degree  of  B.A.  or  M.A.,  from  17 
to  22. 

11.  Competitors  who  desire'  to  obtain, 
commissions  in  West  Indiuv  ic«^\!&«o^Jk 
may  \)6  Edsa\\.\AdL  loc^  Va  NX:^^  %!^^  ^'^.  ^N« 
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This  extension  of  the  limit  of  age  will  not 
apply  to  university  candidates. 

12.  Candidates  must  he  within  the 
prescrihed  limits  of  age  on  the  following 
dates  :-^^andidate8  for  admission  by  com- 
petition, Queen's  cadets,  Queen's  honorary 

.  cadets,  Indian  cadets,  and  pages  of  honour, 
on  January  1  next  following  the  winter 
examination,  and  on  July  1  for  the  mid- 
summer examination.  Graduates  and 
students  from  the  universities,  as  specified 
in  par.  21. 

2.  Examination  of  Candidates  for  AdmiS' 
sion  by  Open  Competition, 

13.  A  candidate  for  admission  by  com- 
petition at  the  December  or  July  ex- 
amination,  must  send   to  the  Military 

*  Secretary,  not  later  than  October  15  or 
May  15,  respectively,  an  application  to 
be  examined,  accompanied  by  the  follow- 
ing papers: — (o)  An  extract  from  the 
register  of  his  birth ;  or,  in  default,  a 
declaration  made  by  one  of  his  parents  or 
guardians  before  a  magistrate,  giving  his 
exact  age.  (6)  A  cei*tiHcate  of  good  moral 
character,  signed  by  the  tutors  or  heads 
of  the  schools  or  colleges  at  which  he 
has  received  his  education  from  his 
twelfth  year  to  the  date  of  application, 
or  some  other  satisfactory  proof  of  good 
moral  character. 

14.  When  a  candidate  who  has  once 
been  examined  applies  to  be  examined 
again,  he  will  only  be  required  to  for- 
ward a  certificate  as  to  his  moral  charac- 
ter for  the  interval  between  the  two 
examinations. 

15.  A  candidate  will  be  required  to 
satisfy  the  Civil  Service  Commissioners 
in  the  following  subjects: — (1)  Mathe- 
matics, viz.  (a)  arithmetic,  including 
vulgar  and  decimal  fractions,  proportion, 
and  simple  interest;  (6)  geometry,  not 
beyond  the  standard  of  the  first  book  of 
Euclid.  (2)  French,  German,  or  some 
other  modem  language ;  the  examination 
being  limited  to  a  translation  from  the 
language,  and  grammatical  questions. 
(3)  Writing  English  correctly,  and  in  a 
good  legible  hand,  from  dictation.  (4) 
The  elements  of  geometrical  drawing ; 
including  the  construction  of  scales,  and 
the  use  of  simple  mathematical  instru- 
ments.    (5)  Geography. 


V 


above  preliminary  examination,  excepting 
for  geometrical  drawing,  the  maximam 
number  for  which  will  be  900.  The 
preliminary  examination  will  be  diapemed 
with  in  the  case  of  candidates  who  have 
passed  it  at  previous  examinations,  but 
they  may  again  take  up  geometrical 
drawing  if  they  wish  to  obtain  marks  ia 
that  subject. 

17.  The  << farther  examination"  will 
be  proceeded  with  immediately  on  the 
conclusion  of  the  ''preliminary  eiami* 
nation."  Candidates  who  fail  in  the  pre- 
liminary examination  will  be  informed 
of  their  failure  as  soon  as  poaaible,  and 
they  will  then  be  released  from  farthw 
attendance. 

18.  The  subjects  of  the  further  exami- 
nation, and  the  maximum  number  of 
marks  obtainable  for  each  subjectt  will  be 
as  follows  : —  Harks. 

(1)  Mathematics,  viz.  algebra,  up 

to  and  including  quadratic 
equations;  the  theory  and 
use  of  logarithms,  geometry, 
plane  trigonometry,  and 
mensuration 3000 

(2)  English  composition,  tested 
by  the  power  of  writing 
an  essay,  letter,  or  pr^is ; 
English  literature,  limited 
to  specified  authors ;  and 
English  history,  limited  to 
certain  fixed  periods  ;  the 
authors  and  periods  being 
notified  beforehand  •      .      .     3000 

(3)  Latin 3000 

(4)  Greek 2000 

(5)  Frencli,  the  examination  to  be 

partly  colloquial      .      .      .     2000 

(6)  German,  the  examination  to 

be  partly  colloquial       .      .     2000 
*(7)  Experimental  sciences,  viz. — 

(a)  chemistry  and  heat,  or 

(b)  electricity  and  mag- 
netism     2000 

(8)  General   and   physical   geo- 

graphy, and  geology      .      .     2000 

(9)  Drawing,  f^*ee-hand  .      .      ,     lOOO 

Of  these  nine  subjects,  candidates  will  not 
be  allowed  to  take  up  more  than  four 
nor  less  than  two,  exclusive  of  drawing. 

19.  In  order  to  secure  a  proper  pro- 


'  -     -    '  ,        %vi\4K^cta  (fl)  and  (5)  are  alternative;  s 

16,  No  marks  will  be  allotted  fox  iYi%\QUi<fi&<QAiiA^^Ti<(:^\:<^«s^^ 
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ficiency  in  all  the  subjects  taken  up  bj 
a  candidate,  a  certain  nnmber  will  be 
deducted  from  the  marks  gained  by  the 
candidate  in  each  subject. 

20.  The  following  will  be  the  mode  of 
selecting  the  successful  candidates  at  the 
open  competitive  examination.  After  the 
proper  deduction  (in  accordance  with 
par.  19)  has  been  made  from  the  number 
of  marks  gained  bj  each  candidate  in  the 
several  subjects  in  which  he  has  been  ex- 
amined,  the  remainders  will  be  summed 
up,;  and  the  marks  gained  by  the  can- 
didate, in  geometrical  drawing,  at  the 
preliminary  examination  will  be  added 
thereto.  The  resulting  total  will  deter- 
mine the  place  of  the  candidate  in  the 
competitive  list;  the  successful  candi- 
dates being  those  who  stand  at  the  head 
of  the  list  up  to  the  number  of  cadetships 
competed  for. 

d.  Examination  of  University  Candidates, 

21.  A  graduate  or  student  of  one  of 
the  universities  specified  in  par.  3,  who, 
having  obtained  his  university  qualifica- 
tion while  within  the  maximum  limit  of 
age  specified  in  par.  10,  is  desirous  of 
becoming  a  candidate  for  a  cadetship  at 
the  Royal  Military  College,  must  send  an 
application  to  the  Military  Secretary  in 
the  month  of  May  or  October,  with  a 
view  to  his  appointment  under  the  provi- 
sions of  par.  22  ;  but  no  such  application 
can  be  admitted  before  the  candidate  has 
actually  attained  the  age  of  seventeen, 
nor  later  than  May  81  or  October  31 

^  next  following  the  date  of  his  attaining 
the  maximum  limit  of  age  prescribed  for 
graduates  and  students,  respectively,  in 
par.  10.  The  application  must  be  ac- 
companied by  papers  (a)  and  (6)  described 
in  par.  13,  and  by  a  certificate  from  the 
proper  authority  that  he  has  taken  his 
degree  in  arts,  or  has  passed  the  univer- 
sity examination  specified  in  par  (3)  (6). 
^  22.  Notice  will  be  given,  from  time  to 
time,  of  the  number  of  caoetships  which 
will  be  allotted  half-yearly  to  university 
candidates.  In  case  there  should  be 
more  candidates  than  vacancies,  the 
required  number  will  be  selected  by 
competition  among  the  said  candidates  at 
the  ensuing  July  or  December  examina- 
tion, but  iHthout  a  preliminary  ezamina* 


tion,  except  in  geometrical  drawing, 
which  is  obligatory.  University  candi* 
dates  who  may  have  been  unsuccessful 
at  their  first  examination  will  be  allowed 
a  second  opportunity  of  competing,  pro* 
vided  that  ** students"  shall  not  have 
exceeded  their  twenty-second  year,  and 
that  ^^ graduates"  shall  not  have  ex- 
ceeded their  twenty-third  year,  at  the 
time  of  such  second  examination.  These 
limits  of  age  will  be  ruled  by  July  1  for 
the  summer,  and  by  the  January  1  for 
the  winter  examinations. 

4^  Examination  of  Queen*8  and  Indian 
Cadets^  and  Pages  of  Honawr, 

23.  Queen's  cadets  are  sons  of  officers 
of  the  army.  Royal  Mavy,  and  Royal 
Marines,  who  have  fallen  in  action^  or 
died  of  wounds  received  in  action,  or  o^ 
disease  contracted  on  service  abroad,  and 
who  have  left  their  families  in  reduced 
circumstances.  They  are  appointed  by 
the  Secretary  of  State  on  the  recommen* 
dation  of  the  Commander-in-Chief  or  First 
Lord  of  the  Admiralty. 

24.  Honorary  Queen's  cadets  are  sobs. 
of  officers  of  the  ai*my,  or  Royal  Navy, 
and  Royal  Marines,  who  were  killed  in 
action,  or  who  had  died  of  wounds  re* 
ceived  in  action  within  six  months  of 
such  wounds  having  been  received,  or  of 
illness  brought  on  by  fatigue,  privation, 
or  exposure  incident  to  active  operations 
in  the  field  before  an  enemy,  within  six 
months  after  their  having  been  first 
certified  to  be  ill.  (See  art.  5  of  the 
royal  warrant  of  November  27,  1873, 
clause  151,  A.C.  1873.) 

25.  Applications  for  Queen's  Cadetships 
and  honorary  Queen's  cadetships  should 
be  addressed  to  the  Military  Secretary, 
if  the  candidate  is  the  son  of  an  officer  of 
the  army,  or  to  the  Secretary  of  the 
Admiralty,  if  the  candidate  is  the  son  of  an 
officer  of  the  Royal  Navy  or  Royal  Marines. 

26.  Indian  cadets  are  the  sons  of  per- 
sons who  have  served  in  India  in  the 
military  or  civil  service  of  her  Majesty, 
or  of  the  East  India  Company,  and  are 
nominated  by  the  Secretary  of  State  for 
India  in  Council,  under  the  provisions  of 
21  and  22  Vict.  c.  106,  and  23  and  24 
Vict,  c  100.  Applications  for  Indian 
cadetships  should   be  addressed  tA  \.Vi^ 
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.  27.  A  Queen's  cadet,  honorary  Queen's 
cadet,  Indian  cadet,  or  page  of  honour, 
when  ready  for  examination,  will  apply 
in  the  manner  directed  by  par.  13  or  14. 

28.  Qaeen's  cadets,  hcmorary  Queen's 
Gadets,  Indian  cadets,  and  pages  of 
honour,  before  admission  to  the  Royal 
Military  College,  will  be  required  to  pass 
a  qualifying  entrance  examination  only 
— 4.^.  after  having  passed  the  preliminary 
examination  under  par.  15,  they  must 
•btain  under  par.  18  and  19  such  an 
Aggi'egate  of  marks  as  may  indicate, 
in  the  judgment  of  the  Civil  Service 
Commissioners,  a  competent  amount  of 
general  proficiency. 

29.  A  Queen's  cadet,  honorary  Queen's 
cadet,  Indian  cadet,  or  page  of  himour, 
who  can  produce  a  university  certificate, 
ts  prescribed  in  par.  3  (6),  will  be  exempt- 
ed from  the  qualifying  entrance  examina- 
tion described  in  the  preceding  paragraph. 

lU.  Terms  of  Patment. 

30.  The  terms  of  payment  for  cadets 
of  the  Royal  Military  College  are  regu- 
lated by  the  following  articles  of  the 
royal  warrant  of  October  30,  1876 
(clause  161,  A.C.  1876).  The  payment 
to-  be  contributed  on  behalf  of  a  cadet  at 
our  Royal  Military  College  shall  be  as 
follows : — 

Annuity. 

Queen's  cadets Nil. 

For  an  Indian  csdet.  By  special 
arrangement  with  the  India 
Office 

For  the  son  of  an  officer  of  the  ai*my 
or  navy  who  has  died  in  the  ser- 
vice, and  whose  family  is  left  in 

.    pecuniary    distress    (subject    to 

/  the  approval  of  our  Secretary  of 
State) £20 

For  the  son  of  an  officer  below  the 
rank  of  colonel  or  regimental  field 
officer  in  the  army  and  captain  or 
commander  in  the  Navy,  or  of  an 
instructor  at  the  Royal  Military 
Academy  or  Royal  Military  Col- 
lege or  Staff  College  ....       40 

For  the  son  of  a  colonel  or  regi- 
mental field  officer  in  the  army, 
or  of  a  captain  or  commander  in 
the  Navy,  or  of  a  professor  at 
the  Royal  Military  Academy  or 
Royal  jljiitary  CoUege  ox  &Ui£ 


Annuity. 
College £60 

For  the  son  of  a  general  officer  who 
is  not  colonel  of  a  regimept,  or 
of  a  vice-  or  rear-admiral     .      .       70 

For  the  son  of  an  admiral,  or  of  a 
general  officer  who  is  colonel  of  a 
regiment  or  in  receipt  of  Indian 
colonel's  allowances  ....  80 
,  For  the  son  of  a  private  gentle- 
man      •     •     .     125 

In  determining  the  rate  of  payment — 
(a)  A  general  officer  on  the  half-pay  of 
I  hb  last  regimental  commission  shall  pay 
I  in  accordance  with  such  regimental  rank. 
;(&)  Officers  who  have  sold  their  com- 
I  missions  shall  be  regarded  as  private 
I  gentlemen,  (c)  Officers  on  retired  full  or 
I  half-pay  after  twenty-five  years'  service, 
I  or  officers  of  less  than  twenty-five  years' 
service  if  placed  on  half-pay  by  reduction 
of  establishment,  or  on  account  of  ill- 
health,  shall  pay  in  accordance  with 
their  last  substantive  regimental  rank. 
The  cases  of  officers  voluntarily  retiring 
to  half-pay  before  completing  twenty- 
five  years'  service  shall  be  specially  con- 
sidered, (d)  Officers  of  the  departments 
of  our  army  and  navy,  according  to  their 
relative  rank,  of  the  permanent  staff  of 
the  militia,  adjutants  of  the  volunteer 
force,  as  well  as  officers  of  our  Indian 
military  and  naval  forces,  shall  be  treated 
on  the  same  terms  as  military  or  naval 
officers,  (e)  The  sons  of  deceased  officers 
shall  be  contributed  fur  in  accordance 
with  the  foregoing  regulations  in  regard  to 
the  rank  or  classification  of  their  fathers. 
(/)  Any  change  which  may  take  place 
by  promotion  or  retirement  in  the  rank 
of  the  father  of  a  cadet  shall  be  notified 
to  our  Commaoder-in-Chief,  and  the 
contribution  paid  to  the  college  on  ac- 
count of  such  cadet  shall  be  regulated 
accordingly.  If  a  cadet  be  absent  a 
whole  term  in  consequence  of  8ickne>s  or 
rustication,  a  payment  of  £10  shall  be 
required  for  the  privilege  of  his  name 
being  kept  on  the  rolls  of  the  establish- 
ment, and  for  a  vacancy  being  kept  open 
at  the  commencement  of  next  term.  In 
the  case  of  a  cadet  who  is  an  orphan, 
whose  annual  contiibution  is  only  £20, 
the  amount  to  be  paid  when  absence 
\tx\.«t^  vt«c   ^  whole    term  shall   be 
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determined  by-  our  Secretary  of  State. 
Tke'payof  a  cadet  shall  be  Ss,  a  day. 
It  is  issued  to  cover  the  expenses  of  regi- 
mental clothing,  messingv  washing,  and 
other  contingencies.  All  other  necessary 
expenses  which  cannot  be  cewred  by  his 
pay  shall  be  chargeable  to  his  parent  or 
guardian  in  addition  to  the  regulated 
contribution.  If  a  cadet  be  absent  from 
sickness  during  a  poi*tion  of  the  term  his 
pay  shall  continue  to  be  issued  and  credited 
to  his  account;  but  no  refond  of  the 
contribution  shall  be  permitted.  If  a 
cadet  be  rusticated  or  removed  during  a 
term,  his  daily  pay  shall  cease  firom  the 
date  on  Which  he  is  sent  away,  and  the 
contribution  made  for  the  half-year  shall 
be  forfeited.  Each  cadet  other  than  a 
Queen^  or  Indian  cadet,  on  first  joining, 
shall  be  required  to  pay,  in  addition  to 
the  regulated  contribution,  a  sum  of  £25 
to  cover  the  expense  for  uniform,  books, 
kc,  and  to  bring  with  him  the  articles 
of  clothing  of  which  he  will  receive 
notice,  and  which  must  afterwards  be 
kept  up  at  his  own  expense.  He  shall 
also  be  required  to  pay  the  regulated 
contribution  in  advance,  for  each  half- 
year  of  the  time  daring  which  he  re- 
mains under  instruction ;  and  a  deposit 
of  £5  on  account,  for  contingent  ex- 
penses, which  latter  sum  he  shall  be 
required  to  make  up  on  returning  to  the 
Royal  Military  College  after  each  vaca- 
tion, to  cover  any  expense  that  may  be 
incurred  on  his  account  during  the  ensu- 
ing half-year. 

'  'Revised   army    regulations    for    1881 
show  a  change  in  the  terms  of  pajrment. 

IV.   GOVEENMENT  AND  ORGANISATION. 

81.  The  Commanderwin-Chief  will  be 
the  president  of  the  Royal  Military  Col- 
lege. 

32.  An  independent  inspection  by  a 
board  of  visitors,  appointed  by  the  Secre- 
tary of  State  for  War,  and  reporting  to 
him,  will  be  made  once  a  year.  Such 
visitors  will  not  be  a  permanent  body,  but 
will  not  all  be  changed  at  the  same  time. 
The  report  of  this  board  will  be  presented 
to  Parliament. 

33.  The  college  will  be  under  the 
control  of  a  governor,  appointed  by 
and  responsible  to  the  Secretary  of  State 


for    War  through    the    Commander4n- 
Chief. 

34.  He  will  be  assisted  in  the  arrange- 
ment of  the  studies  by  a  board,  composed 
of  the  commandant  and  the  proitessors 
or  senior  instructors  of  the  difierent 
branches.  The  head  of  each  branch  will 
have  the  general  power  of  supervision 
and  inspection  over  the  studies  in  his  de-* 
partment,  with  the  duty  of  reporting  on 
them  to  the  governor. 

35.  The  governor  will  be  assisted  by  a 
staff  officer,  who  will  be  responsible  in 
his  tenoiporary  absence  for  the  charge  of 
the  establishment.  This  officer  will  havtf 
the  custody  of  the  records  and  corre- 
spondence of  the  college,  and  will  give  the 
governor  such  assistance  as  he  may 
require. 

V.  Discipline. 

36.  The  cadets  will  be  subject  to  such 
rules  and  regulations  as  are,  or  may  be, 
from  time  to  time  established  for  the 
maintenance  of  good  order  and  discipline^ 

37.  The  governor  will  have  the  power 
of  rustication  and  removal  from  the  col* 
lege,  reporting  the  circumstances  to  the 
Coinmander-in-Chief. 

38.  In  cases  requiring  more  serious 
notice  cadets  will  be  liable,  on  the  report 
of  the  governor  to  the  Commander-in* 
Chief,  to  be  removed  from  the  list  of 
candidates  for  commissions. 

39.  The  name  of  any  cadet  expelled 
for  misconduct  will  be  recorded  in 
the  department  of  the  Commander-iU'* 
Chief,  and  will  be  made  known  to  the 
First  Lord  of  the  Admiralty,  and  to  the 
Secretary  of  State  for  India,  in  order 
to  prevent  his  being  admitted  into 
her  Majesty's  naval,  military,  or  Indian 
service. 

40.  The  cadets  will  be  distributed  in 
divisions  of  not  less  than  twenty-five, 
each  division  being  under  the  immediate 
charge  of  one  of  the  professors  or  instruc- 
tors selected  by  the  governor. 

41.  The  officers  of  divisions  will  be  the 
channel  of  communication  on  all  subjects 
between  the  cadets  and  the  governor. 
They  will  reside  in  the  college,  and  will 
exercise  a  strict  superintendence  over  their 
divisions,  for  which  they  will  be  iespon« 
sible  to  iki*  ^tn^Xikfiit^    'W«5  *»S^  "Cmi 
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lutnairkd  officers  will  mesf  with  the 
cadets. 

42.  Daring  the  hours  of  study  the 
cadets  will  he  under  the  charge  of  the 
professors  and  instructors,  to  whose 
orders  they  will  be  required  to  |>ay  im- 
plicit obedience. 

43.  The  cadets  will  salute  all  officers, 
professors,  and  instructors,  belonging  to 
the  college,  whether  in  or  out  of  the 
uniform,  and  all  other  officers  when  in 
unifurm. 

44.  The  professors  and  instructors  will 
have. certain  limited  powers  of  punish- 
ment, within  and  without  the  halls  of 
study,  at  the  discretion  of  the  governor, 
to  whom  they  will  report  all  punishments 
which  they  may  inflict. 

■  45.  No  professor  or  instructor  will  be 
permitted  to  give  priyate  instruction  to 
a  cadet,  either  during  the  vacation  or 
at  any  other  time;  or  be  allowed  to 
prepare  candidates  for  admission  to  the 
college. 

46.  The  cadets  will  be  required  to 
appear  at  all  times  in  uniform,  except 
when  on  leave  of  absence,  or  when  other- 
wise  exempted  by  the  governor. 

47.  The  study  undress  may  be  worn 
at  all  times  when  cadets  are  under  in- 
rtruction,  with  the  exception  of  riding  or 
parade,  when  they  will  wear  their  uni- 
form. The  forage  cap  will  be  worn  with 
the  study  undress. 

VI.  Course  op  Instruction. 

48.  Candidates  for  first  appointments 
in  the  army  who  are  successful  in  the 
examinations  specified  in  the  foregoing 
regulations  will  join  the  Royal  Military 
College  as  cadets  for  one  year,  to  be 
divided  into  two  terms,  during  which  the 
course  of  instruction  will  last.  The  col- 
lege terms  will  be — (a)  From  February 
10  to  July  15,  with  suspension  of  study 
during  a  fortnight  at  Easter.  (6)  From 
September  1  to  December  20.  The  inter- 
mediate periods  will  constitute  the  vaca- 
tions. 

49.  The  following  subjects  will  form 
the  ordinary  course  of  obligatory  studios 
— (a)  Queen's  regulations  and  orders  for 
the  army ;  regimental  interior  economy, 
accounts,  and  correspondence.    (6)  Mili- 


of  permanent  fortification,  (e)  Military 
topography,  and  reconnaisance.  (/)  Id- 
fSuitry  and  field  artillery  drill,  riding, 
and  gymnastics. 

VII.  EZAMIVATIONS  lOR    COMlflSBIOKS. 

50.  At  the  end  of  the  course,  the 
cadets  will  be  required  to  pass  an  exami- 
nation in  the  field  and  on  paper,  and 
those  who  pass  a  satisfactory  examina- 
tion, will,  as  provided  in  the  royal  warrant 
of  October  30,  1876  (clause  161,  A,  C. 
1876),  become  entitled  to  commissions 
in  the  army  as  second  lieutenant,  and 
will  be  gazetted  to  regiments  in  the  oider 
in  which  they  pass. 

51.  Marks  will  be  allotted  to  the  obli- 
gatory-subjects in  the  following  pro- 
portions : — Queen's  regulations,  &c.,  1) ; 
military  law,  2 ;  elements  of  tactics,  3 ; 
fortification,  3 ;  military  topography  and 
reconnaissance,  3 ;  drill,  gymnastics,  and 
riding  (one  each),  3. 

52.  In  tactics,  fortification,  and  military 
topography  and  reconnaissance,  one^ 
fourth  of  the  marks  will  be  reserved  for 
notes  and  drawings  during  the  course. 

53.  The  standard  of  qualification  for  a 
commission  will  be  decided  upon  ficom 
time  to  time  by  the  Secretary  of  StaU 
for  War,  and  announced  to  the  cadets  at 
the  commencement  of  the  course. 

54.  In  order  to  ensure  due  diligence 
during  the  whole  period  of  residence, 
there  will,  at  the  end  of  the  first  term, 
be  a  probationary  examination  in  the 
work  of  that  term.  A  cadet  failing  to 
pass  satisfactorily  through  the  proba- 
tionary examination  at  the  end  of  his 
first  term,  will  lose  a  term  and  not  get 
class  promotion.  No  cadet  will  be  per- 
mitted to  reside  for  more  than  one  year 
at  the  college,  except  in  cases  of  failure 
at  the  probationary  examination,  pro- 
tracted illness,  or  long  absence  from  any 
unavoidable  cause,  or  of  his  being  pre- 
vented by  unavoidable  cause  from  under- 
going the  final  examination.  In  these 
cases  an  extra  term  will,  if  specially  re- 
commended by  the  governor,  be  allowed. 


VIII.  Interior  Eoonomt,  Messiho,  &c 

tary  iaw.    (c)  The  elements  of  tactics.  I     55.  The  dining  halls,  halls  of  study, 
(dj  Field  /ortification,  and  lYie  e\ein«n\a\  loadjai^  vcd  recreation  rooms,  and  quar- 


IX.  Gen  ERA  I.  Reodhtionb. 

56.  A  c»d(t  will  be  ramoired  from  the 
Eoyal    MiliUry    Collsga    for    moral    or 

ST.  A  cadet  who  faila  to  pau  Che 
eiaiciDation  at  the  end  of  his  secomi 
term  of  residence  vlll  not  be  permitted 
to  return  to  the  Royal  Military  College, 
bnt   will  be  allowed  to  be  re-eiamined 


I   the  certificate,  Annjr  Form  No.  E  bST 

(late  W.  O.  Perm  748),  reqnired  of  & 

baltern  officer  previous  to  the  end  of 


>   app< 


ilnt- 


58.  . 


A  tbe  ni 
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59.  No  person  whatever  belonging 
to  the  Royal  Militarr  College  is  to 
receive  a  preunt  from  any  cadet,  or 
ftienJs  of  an;  cadet. 

Oolovr  Berriea — Means  lervice  in  the 
ranks  from  the  data  of  enliicment  up  to 
remova]  into  the  reserve. 

OammlinrUt— The  Rei-ised  Armj 
RflguIatlDiiB  of  1881  bring  in  new  rules 
nSectini;  this  department  wblcb  cancel 
those  issued  in  18T6. 

CommiiHriat  Dapartmmt.  vide  Rc- 

Tised   Army   Regulations,  1881,  for  the 
latest  rules  on  the  subject. 

(JonunlBsioiu — The  following  regula- 
tions under  which  uomiaissions  in  the 
Army  may  be  obtained  by  subaltem 
oiHcers  of'Mllitis  are  herewith  given. 
Tbey  are  issued  with  A.  C,  let  January, 
1881. 

1.  GENEBAL  CoKDITIONa. 
1.  Commisaioni  in  the  army  will  be 
granted  to  tnbaltems  of  milttia  regi- 
ments (Artillery,  Engineen,  or  Infantry) 
who  are  succesafal  candidates  at  a  com- 
petitive  eiaminatlon  in  military  Bobjects, 
«nd  who  fulfil  the  conditions  hereinafter 
prescribed  as  to  age,  medical  fitness, 
■orvice  In  militia,  and  passing  a  literary 


2.  A  candidate  will  be  required  to 
have  served  two  annual  traioinifii,  enoh 
traifling  to  be  In  a  dittiact  year,  and  lo 
bavs  pu*ed  the  siamiaation  and  obtained 


eat.     The  L-ertifi. 

jd  the  second  training  must  have  been 
actually  completed  before  thedatenani«d 
Id  paragraph  17  for  seodlng  in  tha 
application  for  permiaslon  to  compete. 

3.    LlTGRABV   ElAKINATION. 

.1.  A  candidate  for  competition  must 
also,  subject  tu  the  etceptlon  stated  in 
paragraph  12,  have  previously  passed  a 
literary  eiamination  befon  the  Civil 
Servine  Commissioners,  under  the  follow- 

4.  Eiaminations  before  the  Civil  Ber- 
Ice  Commissioners  will  be  held  twJM 

year,  in  the  months  of  April  and 
October.  A  fee  of  If.  will  be  required 
from    every  candidate    admitted    to   an. 

5.  A  militia  subaltern  officer  who  is 
deslrnui  of  attending  one  of  these  e>ami- 
natlona  most  apply  accordingly  to  bla 
commanding  officer,  at  aach  a  date  u 
will  allow  of  the  commanding  officer 
forwarding  the  application  to  the  Mill- 
tary  Secretary  not  later  than  the  l&th 
February  orlSlh  August,  for  the  April 
and  October  eiaminatioDS  respectively. 
The  commanding  officer  in  forwarding 
the  application  will  certify  that  tha 
candidate  is,  having  regard  to  tbe  maxi- 
mum limit  laid  down  In  paragraph  14, 
eligible  in  point  of  age,  and  that  be  will 
be  preps,reil,  when  neceaaary,  to  recom- 
mend bim  in  the  manner  prescribed  in. 
paragraph  16.  Not  more  than  threa 
trials  at  these  eiaminatians  will  be 
allowed. 

d.  Each  of  these  eiatninations  will 
consist  of  a  "  preliminary  "  and  a  "  fur- 
ther "  examination,  the  latter  of  which 
will  be  proceeded  with  immediately  oa 
the  conclosion  of  the  former. 

7.  A  candidate  will  be  required  at  the 
preliminary  eiamination  to  satisfy  tbe 
Civil     Service    Commissioners     in    the 
following  subjects; — 
(1.)  Mathematics, — vii.  (a)  arithmetic, 
inclttdlng  vulgar  and  decimal   frac- 
tions, proportion,  and  ilmpU  Ins&'c'ak.v 
<.b)  I.ncU&^'&whV 


OOM  1 

(2.)  Freoeh,  Ganuui,  or  aome  ottmr  mod' 
em  lutgoBge  ',  tke  exunination  bang 
limitwl  to  UaadaUon  ftom  tbc  1m]> 

'   E"*!*)  ""^  sntDinatioal  qnMtioiu. 

(8.)  Writuf  &igli*h  rnmetlj,  uid  In  ■ 
good  logiUa  hand,  &am  dictation. 

(4.)  The  alemtnta  <^  geomatria&l  dnw- 


iug ;    iaclndiBg    Uie    coostmotlou  of ;  (4)  Greek 


turc,  limitod  to  ipocified  iiithara, 
tnd  Engliih  history,  limited  to 
certain  fixed  periods ;  the  >nthDgn 
end  periodi  being  notified  before- 

hud ft 

(3)L 


swles,  and  the  OM  of  dinpU  OUthe- 
matica!  instiui 
(5.)  Geogrsphj, 

tCo'marks  wtll  be  allotted  for  the  above 
pt«)iniinary'  aiamination,  exoeptieg  for 
geomettiuil  dnwiag,  the  maiimam  anm- 
ber  fiiT  vhich  nil  be  300. 

8.  TtiB  pndiminary  examinBtiDD  nay 
be  dlipennd  with  in  the  caie  of  oandi- 
dates  who  hare  paised  any  pnrions 
•lamination  before  the  Civil  Serrice 
Onmmitdonen  in  the  aama  anbjeota,  but 
it  will  be  necefsary  for  such  caadidatea  to 
attend  again  lor  examination  in  geomet- 
tical  drawing  if  they  wish  to  obtein  in 
that  subject  marks  which  will  connt 
Uwards  thor  ^^regate  in  the  lather 
•laoiinattoB.  Candidate*  will  also  be 
•itmpted  Arom  the  "  prsliminar;  "  ai- 
aminatioo,  in  all  aubjecte  exoept  geomet- 
rical drawine,  if  they  oan  nrodoca  ^1)  a 
oertiHcate  of  haTing  paeaed  leeponsiona 
at  Oifbrd,  or  (2)  the  matriculation  ex- 
amination of  the  Lindon  Oniversity,  or 
<S)  the  cerlilicate  of  the  Oiford  and 
Cambridge  Sdiools  Eiamination  Board, 
provided  it  embracaa  mathematica  ;  if  it 
doea  not  inolode  that  anbjeet,  they  will  be 
required  alao  to  nndei^  an  examination 
therein.  Candidatea  who  fail  in  the 
preliminary  eiamination  will  be  in- 
formed of  their  failnie  u  soon  ai 
poasible,  and  they  will  then  ba  relessad 
irom  further  attendance. 

9.  The  subjects  of  tbc  further  exami- 
nation and  ntaiimnm  nnmber  of  marks 
ohtainable  tor  each  subject  will  be  as 
foUawa  !^ 

Uarka. 
(1)  Mathematica — vii.,  algebra  np 
to  and  including  qnadratic  equa- 
tions ;  the  theory  and  uie  of 
lognrithms;  Enclid,  books  i.  to 
IV.  andvT, :  plane  trigonometry ; 
and  menanration  .         .  3000 

(3^  Engliah  compoaition,  tested  by 
tba  power  of  writing  an  tv^i,  % 

ieCter,  or  pr^a;  Engliah  Utera'  Y 


(5)  French ;  the  examination  to 
partly  oolloqnial 

(6)  Oerman;  the  examination  to 
partly  cotloqnial 

\1)  Experimental  Bdancce  — t: 
(a)  chemiatry  and  heat ;   trr 


300 


(8)  Oeaeial  and  physical   gi 

phy  and  geology  . 
(fl)  Drawing  (freehand) 
(10)        „      (geomatrioal)  . 

Of  these  ten  subjects  candidates  will 
not  be  allowed  to  take  np  more  than  four 
Dor  leu  than  two,  exclusive  of  freehand 
drawing  and  geometrical  drawing, 

10.  In  order  to  secure  a  proper  pro- 
ficiency in  all  the  mbjecti  taken  up  by  a 
candidate,  a  certain  nnmber  will  be  de- 
ducted from  the  mark*  gained  by  him  in 
— ch  subject  except  geometrical  drawing, 

11.  To  pass  this  examination  a  cauli> 
' '     ibtain,  in  the  subjects  which 


the  Civil  Service  Comi 

potent  amount  of  general  profidiency. 

12.  A  caadidate  will  be  exempted  from 
the  "further"   


1  geometrical  drawing,  if  he  can  prodnc* 
certificate  from  the  proper  aniveraity 
uthority  that  he  has  either  (a)  taken  hit 
egree  in  arts,  or  haa  passed  the  exami- 


Cambridge. 

Durham. 

London. 

Dublin. 

t^inburgh. 

a^lMta  C«)  and  (6)  are  aliernatlvei 


Glasgow. 
Aberdeen. 
The  Queen'a  tJtiim¥ity, 


COM 


Ik 


COM 


or  (b)  passed  ons  of  the  uniTenity  ezami- 
jiations  specified  below,  Tii. :— - 
Oxford,  '*  moderations." 
Cambridge,  **  the  previous  examination.'* 
Dublin,  "the  final  examination  of  the 
senior  fhishman  year,"  or,  **  the  final 
examination  of  the  School  of  Engineer- 
ing.- 
Durham,  "  the  first  year's  examination." 
Queen's  University,  Ireland,  "the  first 
university  examination  in  arts  or  in 
engineerhig." 
Scotch   Universities,   "the    examination 

for  candidates  for  the  army.*' 
London  Universitv,  the  "first  examina- 
tion "  for  the  degrees  of  B.A.,  IX.B., 
B.Sc.,  or  M.B. 
or  (c)  passed  some  other  test  which  is 
accepted  by  the  university  as  exempting 
from  the  above  examinations. 

13.  A  candidate  producing  a  certificate 
tmder  paragraph  12  will  be  required  to 
attend  one  of  the  examinations  referred 
to  in  paragraph  4  for  the  purpose  of 
passing  an  examination  in  geometrical 
drawing.  Permission  to  be  obtained  as 
in  paragraph  5. 

4.  COMPETinyB  EZAMINATIOK  IN 
If  ILrrART  SUBJECTB. 

14.  Any  subaltern  officer  of  a  militia 
legiment  who  may  wish  -to  become  a 
candidate  for  an  army  commission  will 
be  allowed  to  compete,  provided  that  he 
is  recommended  by  his  commanding  officer, 
and  is  qualified  under  sections  2  and  3  of 
these  regulations,  and  provided  that  he  is 
within  the  ages  of  19  and  22  on  the  1st 
of  January  immediately  preceding  the 
competitive  military  examination  which 
he  may  be  allowed  to  attend. 

15.  These  competitive  examinations 
will  be  held  twice  a  year,  in  the  months 
of  March  and  September,  before  boards  of 
officers  appointed  for  the  purpose  at  the 
several  stations  named  below.  They  will 
be  held  under  the  direction  of  the  Di- 
rector-Qeneral  of  Military  Education,  and 
due  notice  will  be  given  of  the  days  on 
which  the  examination  will  be  held. 


England. 
Colchester. 
Aldershot, 
Devonport. 
Dover. 
Portsmouth. 
York. 


Scotland. 
Edinburgh. 


Ireland. 
Dublin. 
Belfast. 
Cork. 


16.  The  application  of  a  militia  sub- 
altern officer  to  be  admitted  to  the  com* 
petitive  military  examination  will  b« 
submitted  through  the  officer  commanding 
his  regiment,  who  will  state  whether  he 
can  recommend  the  offieer  as  a  fit  and 
proper  person  for  a  commission  in  the 
army ;  and  in  forwarding  the  same,  the 
officer  commanding  the  sub-district  and 
the  general  officer  commanding  the  dis- 
trict will  also  state  their  opinion  of  tb« 
candidate.  In  the  event  of  the  officer 
commanding  the  regiment  being  unable 
to  recommend  the  candidate,  the  spedsl 
reasons  will  be  stated. 

17.  The  application  must  be  forwarded 
to  the  Military  Secretary,  Horse  Guards^ 
War  Office,  prior  to  the  1st  January  and 
1st  July,  respectively,  after  which  dates 
no  application  will  be  entertained, -and 
should  be  accompanied  by— 

(d)  Certificate  of  birth,  or,  in  default,  a 
declaration  made  by  one  of  the  eandi* 
date's  parents  or  guardians  before  n 
magistrate,  giving  his  exact  age.  A 
certificate  of  baptism  cannot  be  ac^ 
•  cepted  in  lieu  of  a  certificate  of  birth. 

(6)  Certificate  of  having  served  two 
annual  trainings  (each  training  in  a 
distinct  year).    (See  paragpraph  2.) 

(c)  The  certificate,  Army  Form  No.  fi  527 
(late  W.O.  Form  748X  showing  also 
the  date  on  which  the  finding  of  th€ 
board  which  granted  the  certificate 
was  approved. 

(d)  A  certificate  from  the  Civil  Service 
Commissioners  that  the  candidate  has 
passed  the  examination  described  in 
paragraph  9  ;  or,  an  university  certi* 
ficate  as  prescribed  in  paragraph  12, 
together  with  a  certificate  from  the 
Civil  Service  Commissioners  that  the 
candidate  has  qualified  in  geometrical 
drawing. 

(e)  The  candidate's  address,  and  an  inti- 
mation as  to  which  of  the  stations 
named  in  paragraph  15  he  wishes  to 
attend  at  for  examination. 

18.  After  the  receipt  of  the  application 
and  documents  referre^i  to  in  paragraph 
17,  instructions  will  be  issued  in  due  time 
to  the  candidate  as  to  the  place  and  time 
at  which  he  will  be  required  to  present 
himself  for  the  competitive  military 
examination.  After  i  these  instructions 
have  been  iuued  tii^  <kivGk%<b  \xi>i>DL^  tNa^Ass^ 
for  ^xamVnat\Qii  nv^  \»  ^tbv\\.Na^. 


OOM 
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19.  Subject  to  the  role  as  to  age  in 
paragraph  14,  candidates  will  be  allowed 
three  trials  only.  Unsuccessful  candi- 
dates who  wish  to  compete  again  must 
apply  for  permission  through  their  com- 
manding officer,  stating  any  change  in 
their  address  or  in  the  station  at  which 
they  wish  to  be  examined,  but  the  other 
certificates  need  not  be  repeated. 

20.  All  candidates  will  be  inspected  by 
a  medical  board  immediately  before  the 
oompetitive  examination;  and  no  candi- 
date will  be  considered  eligible  for  a 
commission  unless  certified  by  the  board 
to  be  free  from  any  bodily  defects  or  ail- 
ments, and  in  all  respects,  as  to  height 
and  physical  qualities,  fit  for  Her  Majesty's 
service. 

21.  The  subjects  of  the  competitive  ex- 
amination and  the  maximum  marks  obtain- 
able in  each  subject  will  be  as  follows: — 

1.  The  elements  of  field  fortification  600 

2.  Military  topography  .         .  600 

3.  The  elements  of  tactics     .         ,  600 
^  Military  law.         .         •         .     600 

Z'2,  In  addition  to  obtaining  a  suffi- 
ciently high  place  in  the  order  of  merit, 
a  candidate  will  be  required  to  obtain  in 
any  case  *25  of  the  marks  in  each  subject, 
and  *5  of  the  aggregate. 

23.  The  scope  will  be  that  embraced 
by  the  synopsis  of  the  course  of  instruc- 
tion (in  the  subjects  specified  in  para- 
graph 21)  at  the  Royal  Military  College. 
There  will,  however,  be  no  practical  out- 
of-door  examination  in  any  subject.  The 
text  books  wfll  be  those  in  use  at  the 
time  at  the  Royal  Military  College,  which, 
for  the  present,  are  as  follows ;— - 

1.  The  elements  of  |  Philips*  Course  of 
field  fortifica-  <  Artillery  and  For- 
t4on       .         .  I  tification. 

IPaterson's  Notes  on 
Military  Survey- 
ing and  Reconnais- 
sance. 

3.  The  dements  o(f  I  *!'*"  ,*=^??***- 
tacUc         .    Clery'e  Minor 
(   tics. 
Army     Act,     July 


Tac- 


4.  Military  law 


ISM. 


Queen's  Regulations. 
Elements  of  Military 
AdmmistTaUoiiaxid, 
^  Law  (^BouftYxeY"). 


24.  Until  further  notice,  60  army 
commissions  will  be  allotted  to  the  suc- 
cessful competitors  at  each  of  the  half- 
yearly  competitive  examinations. 

25.  The  names  of  the  successful  com- 
petitors will  be  published  in  order  of 
merit,  and  each  competitor  will  be  in- 
formed of  his  place  on  the  list,  and  the 
credits  obtained  by  him  in  each  subject 

26.  The  principle  under  which  these 
commissions  are  offered  being  that  of 
pure  competition,  it  follows  that  candi- 
dates who,  from  their  position  on  the  list, 
are  not  successful  in  obtaining  a  commis- 
sion, will  not  have  any  subsequent  claun 
thereto,  without  undergoing  another  com-- 
petitive  examination^ 

CkmpnlioryBetiiwaaiit — Compulsory 
retirement  means  the  limit  of  age  in 
every  rank  at  which  an  ofiioer  is  now 
required  to  retire  from  the  Army.  A 
Lieutenant  or  Captain  who  does  not  re- 
ceive half-pay  promotion  (except  in  the 
Engineers)  at  40 ;  a  Majer  at  48 ;  a  Lieu- 
tenant-Colonel at  55 ;  a  Colonel  at  55 ; 
a  Major-General  at  62;  a  Lieutenant- 
General  at  67 ;  or  a  General  at  67,  are 
compulsorily  retired.  In  addition  to 
compulsory  retirement  for  age,  continu- 
ous non-employment  will  also  involve 
compulsory  retirement. 

Ckmfidantial  Eepinrti,  vide  Queen's 
Regulations,  1881. 

Oorpi — ^Means,  according  to  the  Army 
Act,  1881,  and  in  the  case  of  H.M.'s  regular 
forces,  any  such  military  body,  whether 
known  as  a  territorial  regiment,  or  by 
any  different  name,  as  may  be  from  time 
to  time  declared  by  Royal  Warrant  to 
be  a  corps  for  the  purpose  of  the  Act, 
and  in  a  body  formed  by  Her  Majesty, 
and  either  consisting  of  associated  batta- 
lions of  the  regular  and  auxiliary  forces, 
or  consisting  wholly  of  a  battalion  or 
battalions  of  the  regular  forces,  and  in 
either  case  with  or  without  the  whole  or 
any  part  of  the  permanent  staff*  of  any 
of  the  auxiliary  forces  not  included  in 
such  military  body.  The  application  of 
the  term  is  further  explained  in  the 
Act  referred  to. 

Ctorpg  d'Armio— Under  the  head 
"Army,"  a  corps  d'arm^e  is  explained.  Ac- 
cording to  the  Revised  Army  Kegalatiom, 
1881,  a  corps  d'arm^  for  service  abiMd, 
viill  «Llways  be  kept  ready  of  the  follow- 
\a%  «.\.t«ii%x\k\  VI  \i^\.\»N:vw!A  <iC  Infaatiy 
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at  home,  6  battalion^  in  the  Mediter- 
ranean, 3  battalions  of  Guards,  6  regi- 
ments of  Cavalry,  and  17  batteries  of 
>^  Horse  and  Field  Artillery. 
^  Corpi  of  Ctommiwiionalrot— Its  ranks 
are  not  confined  to  military  pensioners 
alone,  but  all  who  have  completed  their 
engagements  with  credit  in  any  branch 
of  her  Majesty's  naval  or  military 
service  are  eligible  for  admission, 

Conrt-Martiftl  —  Add  in  Dictionary 
under  head  of  court-martial,  summary 
courUmartialy  which  is  now  introduced 
in  lieu  of  iield-general  courts-martial, 
and  may  consist  of  three,  or  even  two 
officers,  if  the  former  number  be  not 
available ;  but  no  sentence  of  death  can 
be  carried  out  without  approval  of  the 
General  commanding.  The  constitution  of 
courts-martial  has  been  greatly  changed 
of  late.    Vide  Aimj  Regulations. 

Ctourt-Kartial,  7i«ld-0enoral — Con- 
stituted for  the  trial  of  an  offender  in  any 
detachment  or  portion  of  troops  in  any 
country  beyond  the  seas,  where,  in  the 
opinion  of  the  convening  officer,  the 
offence  to  be  tried  is  not  practicable  by 
an  ordinary  court-martial.  Such  court- 
martial  shall  consist  of  not  less  than 
three  officers. 

Curved  or  Indirect  Tiro,  as  defined 
by  a  committee  appointed  by  the  War 
Office  in  1877  to  consider  the  meaning 
of  certain  artillery  terms,  means  **  fire 
from  guns  with  reduced  charges,  and 
from  howitzers  and  mortars  at  all  angles 
of  elevation  not  exceeding  15®." 


Defaulter  Book — Queen's  Regulations 
for  1881  give  in  extenso  the  mode  of 
keeping  this  book. 

Deferred  Pay,  vide  Pay  deferred. 

Derriek — For  large  ordnance  of  9-inch 
calibre  and  upwards  a  movable  derrick 
is  attached  to  the  muzzle  of  the  gun  for 
the  purpose  of  lifting  the  charge.  The 
derrick  is  made  of  bronze. 

Direet  J?ire— Means  fire  from  guns 
with  service  charges  at  all  angles^  of 
elevation  up  to  15®* 


Diiikarife— -Besides  the  different  cir« 
cumstances  mentioned  in  the  Dictionary 
under  the  head  *' Discharge,'*  under 
which  the  discharge  of  a  soldier  may  be 
granted,  there  is  that  of  a  recruit,  who 
may  claim  the  same  within  three  months 
of  enlistment  on  the  payment  of  £10. 
Vide  Queen's  Reflations,  1881. 


X. 

Xaemy—- This  expression  includes  all 
armed  mutineers,  armed  rebels,  armed 
rioters,  and  pirates. 

Saginooxi —  Vide  Revised  Army  Regu- 
lations, 1881,  for  the  changes  which  have 
been  lately  introduced  into  this  regiment 
and  department.  The  organization  of  the 
regiment  is  by  companies,  not  by  batta- 
lions as  shewn  in  the  Dictionary.  There 
are  now  43  companies,  2  troops,  and 
dep6t  troops. 

Enliftment — The  term  of  service  for 
all  arms  is  as  follows: — long  service, 
i.e.  12  years  Army  service,  or  short 
service  for  6  years ;  7  years  Army  ser- 
vice and  5  years  Reserve  service, 
which  will  be  converted  into  8  years 
service  with  the  colours,  and  4'years  Re- 
serve service,  if  the  period  of  Army 
service  expires  while  the  man  is  serving 
abroad.  All  enlistment  will  be  for  short 
service,  with  some  exceptions  —  vide 
Queen's  Regulations,  1881. 

Xnliit,  To — ^In  the  body  of  the  Die* 
tionary  the  meaning  of  this  term  is  given. 
According  to  the  Revised  Ai*my  Regula- 
tion of  1831 ;  except  in  the  case  of  boys-^ 
under  sixteen  years  of  age,  no  recruit 
will  be  enlisted  who  has  not  completed 
nineteen  yeai*s,  or  attained  the  physical 
equivalent  of  that  age. 

No  soldier  will  be  sent  to  India  or  the 
tropics  under  twenty  years  of  age,  or 
with  less  than  a  year's  service. 

In  place  of  the  various  terms  of  colour 
service  and  reserve  servicse  for  which 
soldiers  now  enlist  in  the  several  arms, 
enlistment  will  be  uniform  for  seven 
years  with  the  colours,  and  five  years  in 
reserve.  The  only  exception  will  be  the' 
Household  Cavalry,  who  will  be  enlisted 
for  twelve  ^^bx.%  m\.V  ^'^■^^'^'**'k^'^^ 
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artificen  and  boys  for  all  anas.  In  the 
case  of  soldiers  serving  in  India,  service 
will  be  extended  to  eight  years,  and  else- 
where abroad  it  may  be  so  extended. 

Emergeaoy,  National — Means  wh^n 
England  is  ihvaded,  or  the  state  of  the 
country  is  such  as  to  require  an  increase 
of  officen,  then  retired  officers',  or  those 
who  have  commuted,  will  be  re-called  to 
serve. 

Establishment — ^According  to  A.  C. 
Clause  55,  of  1881,  all  Infantry  regiments 
placed  under  orders  forservice  abroad,  will 
have  their  establishments  increased  by  4 
lieu  tenants ;  those  having  an  estaUUshment 
of  800  rank  and  file,  or  upwards,  being 
also  increased  by  eight  sergeants. 

This  term  is  further  explained  in 
the  body  of  the  Dictionary;  it  is  also 
applied  to  the  strength  of  the  regular 
army  as  made  up  yearly.  A  detail  show- 
ing the  strength  of  regiments  at  home 
and  abroad  and  of  the  disembodied  militia 
will  be  found  in  the  army  circulars. 

Ezohanges,  vide  Queen's  Regulations, 
1881. 

XzaminatiM>n  of  Ordnance. — The  40- 
pr.  and  smaller  guns,  whether  breech- 
loading  or  muzzle-loading,  are  to  be  ex- 
amined after  every  150  rounds. 


F. 


Field  Day — When  troops  move  out 
for  instruction  in  field  exercises  and  evolu- 
tions, this  is  termed  a  field  day. 

Field  Officer  in  Brigade  Waiting— 
The  officer  so  styled  is  an  officer  of  the 
(ruards.  He  is  an  important  personage, 
aud  if  his  duties  are  more  courtly  than 
military,  they  are  none  the  less  distinctly 
limited  and  defined.  The  office  belongs 
to  the  ten  field  officers  of  the  brigade, 
who  act  in  turn  for  a  month  at  a  time. 
The  Field  Officer  in  Brigade  Waiting  is 
attached  to  the  Court,  and  is  in  official 
c'Oinniunication  with  the  Lord  Chamber- 
lain.    It  ia  his  duty  to  attend  ihe  (^een 


upon  certain  state  and  semi-state  occa- 
sions, and  he  has  a  place  assigned  to  him 
at  all  balls,  concerts,  and  other  entertain- 
ments, and  in  processions  his  position  is 
^  close  to  the  hind  wheel  of  the  roval 
carriage.*'  At  drawing-rooms  and  letSes 
the  Field  Officer  in  Brigade  Waiting 
'*  will  have,"  say  the  rules,  **  an  audience 
of  Her  Majesty  to  deliver  the  state  of 
the  brigade  and  receive  the  parole  of  the 
day,"  a  privilege  which,  tiiongh  very 
formal,  is  certainly  honourably  special. 
Practically  speaking,  the  Field  Officer  in 
Brigade  Waiting  is  a  kind  of  extra 
equerry  to  the  sovereign,  and  his  special 
duty  is  to  look  after  the  guards  of  honour 
which  are  called  out  to  attend  royalty 
upon  state  occasions.  He  has  an  adju- 
tant in  waiting  attached  to  him  to  carry 
out  his  orders,  whose  position  is  also 
clearly  defined — ^the  adjutant's  place 
being  in  the  hall  and  lobby,  while  his 
superior  officer  is  in  the  ballroom  or 
royal  box,  as  the  case  may  be. 

Flag  Stations — Stations  of  the  Army 
at  which  the  national  flag  (Union  Jack) 
is  permitted  to  be  hoisted  daily  or  on 
privileged  days. 

Forage  Oap— A  new  forage  cap  has 
been  introduced  for  the  cavalry ;  each 
class— dragoons,  hussars,  aud  lancera — 
having  a  distinctive  badge. 

Forage  Oap  (Olengarry) — In  march- 
ing order  to  be  kept  in  the  valise. 

French  Bifled  Onn — Steel  guns  now 
form  the  light  ordnance  in  the  French 
service. 

Furlough — On  this  subject  the  reader 
is  referred  to  Queen's  Regulations,  1881, 
in  which  he  will  find  information  on  all 
points  relating  to  H.M.'s  forces. 

Fnie — ^A  time  fuze,  wood  Boxer,  M.L. 
15-second,  has  been  introduced  into  the 
service,  which  is  intended  to  supersede 
the  5-  and  9-second  fuzte. 

Fuel  — The  ordinary  metal  w!th 
which  the  fuzes  used  in  the  base  of  the 
Palliser  shell  is  made  being  found  too 
soft,  steel  fuzes  have  been  substituted, 
together  with  some  of  **  hard  metal.** 
The  latest  fuzes  are  constructed  on  the 
"  delayed  action  "  principle  lately  intro- 
duced, causing  the  shell  to  explode  4 
seconds  after  impact,  and  some  highly 
sensitive  fuzes  for  high  an6;le  fire  have 
\^«^\i  ioif^t^Tdftd  for  use.     Thq  result  of 
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experiments  with   these   new  fuzes   has 
beeft  highly  satisfactory. 


O. 


Oarrison — Under  this  head  in  the  Dic- 
tionary, sabstitute  for  151  line  battalions, 
3  regiments  of  Guards  of  2  battalions 
each,  and  71  regiments  of  2  battalions 
(linked).  In  this  number  is  included 
the  Rifle  Brigade,  which  has  a  greater 
number  of  battalions — tnde  Army  List. 

Oas-oheok — Used  with  Palliser  pro- 
jectiles and  common  shells  for  12*5-inch, 
12-inch,  11-inch,  10-inch,  9-inch  rifled 
M.L.  guns,  and  other  smaller  natures 
of  projectiles.  Gas-checks  are  found  to 
prevent  the  escape  of  gas  and  to  operate 
most  beneficially  in  extending  the  range 
and  in  centring  the  projectile,  and  thus 
preventing  any  great  deviation  in  flight. 
Further,  they  enable  the  projectile  to 
rotate  without  the  aid  of  studs.  They 
are  made  of  copper  and  attached  to  the 
base  of  the  projectile. 

Oeneva  (Jonyention— The  Turks  use 
the  red  crescent  as  a  distinctive  mark, 
instead  of  the  red  cross  as  in  European 
armies. 

Ohurrie — This  name,  besides  the  defl- 
nition  given  of  it  in  the  Dictionary,  is 
also  given  to  the  keeps  or  small  citadels 
built  for  the  protection  of  Indian  native 
villages.  The  walls  are  made  of  unctuous 
clay,  oilv  straw  called  koodrau,  linseed, 
and  gall  nuts.  Such  mud  walls  resist 
rain,  and  in  the  days  of  smooth-bore 
artillery,  resisted  the  penetration  of  shot 
to  some  extent. 

CKnjal — An  Indian  term  for  a  long 
matchlock.  Ginjals  are  of  various  calibres, 
and  are  used  as  wall-pieces  by  the  natives 
of  India :  they  are  commonly  flxed  like 
swivels,  and  carry  iron  balls  not  exceed- 
ing a  pound  in  weight ;  in  the  field  they 
are  sometimes  fixed  on  the  saddles  of 
camels. 

Oood-Conduet  Pay— Page  167  left- 
hand  column,  19th  line  from  bottom  of 
page,  strike  out  "  corporal."  G.  C.  pay 


will  not  in  the  future  be  given  to  second 
corporals,  bombardiers,  or  artificers  with 
the  rank  of  corporal,  except  to  those 
whose  present  pay,  including  G.  C.  P., 
exceeds  new  rates.  The  recent  orders  on 
G.  C.  badges  and  pay  will  be  found  in 
the  Revised  Army  Regulations  for  1881. 
ChratoitlM— Appendix  J  of  th^  Dic- 
tionary gives  the  gratuities  to  soldiers  on 
discharge.  Later  rules  have  since  been 
issued,  and  two  new  paragraphs  added,- 
rendering  the  following  corrections  and 
insertions  necessary:  Page  556  of  the 
Dictionary,  par.  4, 2nd  line,  for  "  twenty" 
read  "ten."  Line  4,  for  «*£3"  read 
"  £1  lOs.";  line  6,  for  «  £4  "  read  «  £2  '* ; 
line  7,  for  "  £5  "  read  "  £2  10s."  Par.  5, 
1st  line,  after  "  sergeant "  insert,  **  which 
term  includes  sergeants-major,  and  all 
other  grades  of  sergeants.'* 

9.  The  gratuities  issued  in  accordance 
with  these  regulations  will  be  charged  in 
the  accounts  of  the  accountant  from 
whom  the  soldier  may  be  drawing  his 
pay  at  the  time  of  discharge.  The  soldier 
will  sign  a  receipt  for  the  gratuity  ;  and 
in  each  case  in  which  the  sum  of  £2  or 
£2  10s.  is  awarded,  the  charge  will  ha 
further  vouched  by  a  certificate  of  the 
officer  commanding  that  the  soldier  has 
not  been  recorded  as  guilty  of  drunken- 
ness during  the  10  years  immediately 
preceding  his  discharge.  In  the  case  of 
a  non-commissioned  officer  referred  to  in 
par.  8,  the  certificate  for  the  period 
during  which  he  has  been  detached  to  the 
auxiliary  forces  will  be  signed  by  the 
adjutant  and  countersigned  by  the  com* 
manding  officer  of  the  regiment  or  corps 
with  which  he  has  been  serving. 

10.  In  the  case  of  a  soldier  dying  in 
the  service,  his  estate  will  receive  credit 
for  such  amount  of  gratuity  as  he  would 
have  been  entitled  to  had  he  been  dis- 
charged from  the  army  on  the  day 
previous  to  the  date  of  his  death.  These 
gratuities  will  be  charged  in  the  regi- 
mental pay  list  on  the  same  form  or 
voucher  as  those  issued  to  men  on  dis- 
charge, vouched  by  a  reference  to  the 
non-effective  account  in  which  the  credit 
is  given. 

11.  Clause  12,  A.C.  1875;  clause  114, 
A.C.  1874,   so  far  as  it  relates  to  th^ 
gratuities  from  the  ^'aw^t^V  l\i2cA  ^«ra\ft.^ 
from  t\ie  fiiifts  ioi  ^T\3L\!^«iiTi%^\  Oi»^aafe'J>> 
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A.C.  1875  1  and  cliiue  IT,  A.C.  1876,  are 
Jierobf  cancelled. 

The  sttentiDU  of  the  Militaiy  rewler  is 
Cbpeciellj  called  to  clsiiae  189  of  A.C.  of 
Kovember  1878  on  the  subjetl  of  tba 
gratuity  to  men  gpeciaDf  extending  tbeii 
iun-ice. 

QjniauAam—A  place  where  athUtit 
CKevcbDi  lire  peifurmed.  Aichoolafin- 
stiuction  in  gymnaiticB  is  formed  at 
AldCL'&hot,  where  oiiicerg  Hud  meQ  deii 
out  of  being  instructed  and  becomii 
inatructors  in  theii'  regijoents,  are  sei 
Queen's  Kegulntioni  give  all  informstii 
OD  the  subject. 


iBfutrr— Coder  thii  head  in  the  Di<^ 
tionarjr,  eipnnge  at  page  200,  16th  lioe 
from  top  of  page,  left-hand  colnnin,  "The 
majority "  to  the  end  of  the  !>enteace, 
sad  add,  "  All  regimeati  are  now  liaked, 
and  Inelude  2  or  moit  militia  battalions, 
designated  the  3rd,  4th,  and  aacceediBg 
battalioni,  though  in  many  caees  nt 
in'esent,  only  1  battalion,  tbe  3rd,  bu 

Iron  Katioai— This  term  it  applied  to 
the  auppliej  taten  and  tarried  by  the 
ti-oojit  themaeWei  on  aenice  beyond  the 
aea,  when  detached  from  their  Iranapert 
The  ordinary  iron  rationa  I'or  two  divi 
■hould  be  2  lbs.  preserved  meat  and  2  Iba. 
biscuita,  supplemented  in  auch  manner  ■> 


>   half- 


It  of  1st  July,  I 


royal 


Hair-pay 

ve  liat. 

1   of  havre- 


EaTTBlMk— future  m 
sacks  for  rifle  regiments 
instead  of  green. 

Helmet— it  ii  shown  In  the  body  of 


the    Diet 


■ially   i 


that 


the 
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Jnr^. — A  number  of  fWehoIders  dt 
householders,  selected  in  the  manDti 
presoribed  by  law,  who  are  impanelled 
and  sworn  to  inquire  into  and  try  any 


r  been  introduced  i 
for  the  whole  army.  It  is  made  of  fell, 
with  a  iirasB  e|nke  or  knob  on  the  top. 
For  Indian  service  a  wicker  helmet  has 
been  found  mure  suited  Co  the  climate. 

Hone — Para.  2  right-hand  column, 
page  131,  of  the  Dictionary,  read  "horses 
will  be  purchased  at  such  rates  as  shnll 

■:mctioned  by  the  Secretary  of  State  fur 
War." 

HoaplUl,  KlUtuy— Uegulatlons  rein- 
tire  to  station  hospitals  will  be  found  in 
A.C.  February  1878. 

Hoapitd,  Paimuieiit — The  latest  in- 


Sn*Uar  HUl— A  ache 
mainCiiaed  by  the  Guvero 
purpose  of  training  N.  C.  O. 
as  bandmasters  and  bundsn 


'      to   be  allowed  to  each  bed  is  1200  cable 

and  laOO  cubic  feet  may  be  specially  au- 
thorised at  stations  in  tropical  climates. 
Id  detached  wooden  houses  in  temperate 

cljtnstes,  the  minimum  of  apace  will  be 

eOO  cubic  feet  for  e&ch  b<:d. 


L. 

l4ddtn.EiB»lkcling— The  new  patten 
is  made  in  S^-foot  lengths.  It  is  intends 
to  lie  used  fi,r  eicalading  heights  not  «- 
Deeding  Ifl  feet,  and  also  as  an  ordinut 
ladder  in  greater  lengths  for  the  demolf 
tion  of  houses,  the  construction  of  light 
temporary  bridges,  jic. 

lanMn— The  numbers  of  the  rep. 
ments  comprising  the  Lanceri  are  Ik 
5th,  9th,  12th,  Itilb,  and  !7tli.  CaHiiiH 
Me  now  iuued  to  Lancer  negimenlt^ 
\  s.\»Q    4    4o\iQW\«nAl*4    breecfa-laadiot 
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pistolin  place  of  the  weapon  hitherto 
in  use. 

Lanee-SorgMuiti  aadOorporali—Add 

at  the  end  of  the  sentence  of  this  term 
in  the  Dictionary,  **  They  are  designated 
during  the  time  they  are  acting  in  this 
position :  provisional  lance-sergeants  and 
corporals." 

Lasso  —  The    new    lasso   equipment 
having  been  issued  for  the  use  of  the 
cavalry  regiments  at  home,  the  whole  of 
the  duty  non-commissioned  officers  and 
six  hien  per  troop  are  to  be  instructed  in 
its  use,  and  should  a  man  become  in- 
effective, by  promotion  or  otherwise,  for 
this  duty,  he  is  to  be  replaced  by  another 
man.    The  lasso  is  to  be  carried  by  the 
horses  which  have  been  trained  to  the  use 
of  it.    One  lasso,  30  feet  in  length,  will 
'  be  supplied  to  each  troop  of  cavalry,  in 
exchange  for  one  of  the  20  feet  Ussoes 
now  in  possession. 

Lieutenant — The  commission  of  lieu- 
tenant is  now  granted  to  all  officers  enter- 
ing the  army,  militia,  or  volunteers. 

Lientenant-Golonel  —  Appointed  as 
such  to  the  cavalry  or  infantry,  shall  be 
placed  on  half-pay  after  the  periods  of 
full-pay  service  stated  below,  reckoned 
from  the  date  on  which  he  was  appointed 
to  serve  in  the  regimental  ra^k  of  lieu- 
tenant-colonel — 

(a)  If  appointed  before  the  Ist  July, 
188 1,  after  five  years ;  unless  he  pre- 
fer to  vacate  his  appointment  after 
four  years,  in  which  case  he  shall  be 
eligible  for  retirement  on  a  colonel's 
pension. 
(6)  If  appointed  on  or  after  the  1st 
July,  1881,  after  six  years'  service 
as  lieutenant-colonel,  or  after  less 
than  six  years,  if  four  years'  service 
shall  have  been  completed  in  com- 
mand of  his  regiment. 
For  the  rules    appertaining    to   the 
promotion,  &c.,   of    field    officers,    tide 
Revised  Army  Regulations. 

Line  of  Communieation — For  the 
organisation  of  the  line  of  communications 
of  an  army  in  the  field,  vide  A.C.  of  June 
1878. 

Litters — A  pair  weighs  3  qrs.  22  lbs. 


I 


^    ' — Vide  Revised  Army  Rei^ula* 
tions  for  1881. 

Marines,  Bojal— The    following   re- 
Tised  regulations  for  admission   to  the 
Royal  Marine  Artillery  have  been  issued 
by  the  Admiralty : — 
^  1.  Admission  to  the  Royal  Marine  Ar- 
tillery* as  probationary  lieutenants  will 
be  granted  to  the  successful  candidates 
in    order    of  merit  (according    to  the 
number  of  vacancies)  at  the  open  com- 
petitive examinations  for  admission  to  the 
Royal  MiUtary  Academy  at  Woolwich. 
The  examinations   will  be  conducted  by 
the  CSvil  Service  Commissioners,  and  will 
be  held  twice  a  year,  namely,  in  July  and 
December, 

^  Candidates  who  have  received  permis- 
sion from  the  Horse  Guards  to  attend  the 
examination,  and  who  are  desirous  of 
obtaining  an  appointment  in  the  Royal 
Marine  Artillery,  should  send  in  their 
names  to  the  Secretary  of  the  Admiralty, 
to  whom  all  inquiries  on  the  subject 
should  be  addressed. 

2.  The  limits  of  age  will  be  from  six- 
teen to  eighteen,  the  candidates  being 
required  to  be  within  those  limits  on  the 
1st  day  of  the  January  next  following 
for  the  winter  examination,  and  on  the 
1st  July  for  the  summer  examination. 
They  must  be  5ft.  5in.  in  height. 

3.  The  successful  candidates  will  be 
appointed  lieutenants  on  probation.  They 
will  proceed  to  the  Royal  Naval  College, 
Greenwich,  on  October  1,  and  after  the 
Easter  vacation. 

4.  Two  examinations  of  probationary 
lieutenants  will  be  held  in  each  year 
at  the  Royal  Naval  College,  Greenwich. 
Those  who  pass  a  satisfactory  examina- 
tion at  the  end  of  the  first  session  after 
entry  will  remain  at  the  College  for 
another  session,  at  the  end  of  which  they 
will  be  again  examined,  and,  if  they  pass 
satisfactorily,  will  receive  commissions  in 
the  Royal  Marine  Artillery,  in  order  of 
merit,  bearing  date  from  the  time  the^ 
receive  tVi^vt  ^Io^wA.\ft\iax^  ^^^ws^\svs«&.v 
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5.  Probationary  lieutenants  who  do 
not  pass  a  satisfactory  examination  at 
the  end  of  the  first  session  after  entry 
will  be  finally  excluded  from  the  Royal 
Marines.  Those  who,  after  passing  the 
first  examination,  finally  fail  to  qualify 
for  the  Royal  Marine  Artillery,  may 
receive  commissions  in  the  Royal  Marine 
Light  Infantry,  bearing  the  same  date  as 
the  infantry  ofl[icers  who  passed  the 
army  examination  at  the  same  time,  but 
be  posted  below  them. 

6.  Artillery  oflScers  will  be  posted  on 
the  list  of  their  corps  in  the  order  in 
which  they  pass  their  final  examination 
at  Greenwich. 

7.  Officers  of  the  Royal  Marine  Artil- 
lery on  probation  will  receive  Ss.  3d.  a 
day.  Those  who  are  permitted  to  remain 
after  the  first  session  will  be  allowed 
Is.  6d.  a  day  mess  allowatice  until  the 
expiration  of  their  period  of  study  at 
Greenwich. 

8.  Officers,  on  passing  out,  will  be 
attached  to  H.M.S.  Excellent  for  a  course 
of  gunnery  and  torpedo  instruction,  on 
the  conclusion  of  which  they  will  join 
headquarters,  and  be  instructed  in  their 
drill  and  military  duties  for  service 
a>hore  and  afloat. 

9.  Each  successful  candidate  at  the 
examination  for  entry,  must  deposit  the 
sum  of  £80  with  the  Accountant-General 
of  the  Navy  before  he  can  be  appointed 
lieutenant  on  probation  for  the  Royal 
Marine  Artillery,  to  provide  for  his  equip- 
ment at  the  Royal  Naval  College,  and  on 
joining  his  division. 

10.  The  uniform  of  officers  on  proba- 
tion will  be  blue  patrol-jacket,  blue 
working-jacket,  blue  mess-jacket,  and 
scarlet  waistcoat,  undress  trowsers, sword, 
sword-belt,  and  forage-cap. 

Light  Infantry. 

1.  Admissions  to  the  Royal  Marine 
Light  Infantry  will  be  granted  to  the 
successful  candidates,  in  order  of  merit 
(according  to  the  number  of  vacancies), 
at  the  open  competitive  examinations  for 
admission  to  the  Royal  Military  College 
at  Sandhurst. 

The  examinations  will  be  conducted  by 
the   Civil   Service    Commissioners,    and 
will   take  place  twice  a  yew,  Vn  iVvft 
months  of  July  and  DecemV)ei, 


Candidates  who  have  received  permis- 
sion from  the  Horse  Guards  to  attend 
the  examination,  and  who  are  desirous  of 
obtaining  an  appointment  in  the  Royal 
Marine  Light  Infantry,  should  8end|in 
their  names  to  the  secretary  to  the 
Admiralty,  to  whom  all  inquiries  on  the 
subject  should  be  addressed. 

Age,  ^c. 

2.  The  limits  of  age  for  candidates  for 
admission  by  competition  will  be  from 
seventeen  to  twenty ;  for  students  of  the 
universities,  who  shall  have  passed  the 
interim  examination,  ^m  seventeen  to 
twenty-one ;  for  graduates  of  the  univer- 
sities who  shall  have  passed  the  ezamina* 
tion  for  the  degree  of  B.A.  or  M. A.,  from 
seventeen  to  twenty-two ;  and  for  lieu- 
tenants from  the  militia,  who  are  eligible 
for  commissions  in  the  army  as  lieu* 
tenants,  and  are  recommended  by  the 
Horse  Guards,  from  nineteen  to  twenty- 
two.  They  must  be  5  feet  5  inches  in 
height. 

3.  Candidates  must  be  within  the  pre- 
scribed limits  of  age  on  the  following 
dates:  —  Candidates  for  admission  by 
competition  on  January  1  next  following 
the  winter  examination,  and  on  July  1 
for  the  midsummer  examination.  Lieu- 
tenants from  the  militia  on  May  1  of  the 
year  in  which  they  are  recommended  for 
a  commission. 

4.  The  successful  candidates  will  be 
appointed  lieutenants  in  the  Royal  Marine 
Light  Infantry,  and  will  be  posted  on  the 
list  of  their  corps  in  the  order  in  which 
they  passed  their  examination.  They 
will  join  their  respective  divisions  at 
once,  and  be  instructed  in  their  drill  and 
military  duties  for  service  ashore  and 
afloat.  They  will  also  undergo  a  course 
of  garrison  or  military  instruction. 

5.  Each  successful  candidate  at  the 
examination  for  entry  must  deposit  the 
sum  of  £80  with  the  Accountant- 
General  of  the  Navy  before  he  can  be 
appointed  lieutenant  in  the  Royal  Marine 
light  Infantry,  to  provide  for  his  equip- 
ment 01^  joining  his  division. 

Harried    Boll  —  Explained    in  Dic- 
tionary,    but     the    following      regula- 
tions for  soldiers  on  the  marri^  establish- 
.meut  and  their  families  were  issued  in 
\k.C.  \>%^«a^i«t  V^l^^  wid    since    then 
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further  regalations  have  been  issued  in 
A.C.  April  1877  and  June  1877,  as 
shown  in  the  circulars  alluded  to. 

Regulations  fob  Soldiers  on  the 
Married  £8tablishmunt  and  their 
Families. — Clause  165. 

1.  The  service  of  the  larger  proportion 
of  the  soldiers  in  the  army  having  been 
reduced  to  six  years,  they  become  under 
par.  5  of  the  Married  Soldiers'  Regala- 
tions (clause  53,  A.C.  1871X  ineligiUe  to 
hare  their  names  placed  on  the  married 
roll.  The  following  regulation  readjust- 
ing the  numbers  to  be  borne  in  future  on 
the  married  establishment  will  be  ac- 
cordingly substituted  for  par.  1,  clause 
53,  A.C.  1871. 

1.  Establishment, 

1.  The  married  establishment  of  the 
non-commissioned  officers  and  men  of  our 
army  and   its   departments    serving  at 
home  and  abroad  (India  excepted)  will  be 
composed  as  follows,  and  will  be  desig- 
nated the  "  Married  Roll " : — 
(a)  All   non-commissioned  officers   and 
others  included  in  class  1  of  the 
royal  warrant  of  November  26, 
1875  (clause  161,  AC  1875),  and 
also  those  included  in  class  2  of 
the  same  warrant,  with  the  excep- 
tion   of   the    troop,    battery,   or 
company  sergeants,  of  whom  only 
the  proportion  specified  in  (6)  will 
be  borne  on  the  married  roll. 

(  Troop  c  o  rp  o  r  a  1- 
majors,  troop 
sergeant-majors, 
battery  sergeant- 
majors,  battery 
quarter -master- 
sergeants,  colour- 
sergeants,  com- 
pany sergeant- 
majors,  troop 
staff  -  sergeants. 
Royal  Engineer 
train,  sergeants 
of  each  troop, 
battery,  or  com- 
pany, corporals 
in  the  household 
cavalry,  and  non- 
commissioned 
officers    holding 


/ 


4 
5 
6 


(6)  3  out  of  4  or  5, 
6  or  7, 
8  or  9, 
„   10  (and 
in  the  same 
proportion 
for  any  high- 
er numbers) 


4 
5 
6 


(6)  3  out  of  4  or  5, 
„      6  or  7, 
.,      8  or  9, 
„    10  (and  ^ 
in  the  same 
proportion 
for  any  high- 
er numbers) 


the  rank  of  ser- 
geant in  army 
establishments. 

These  propor- 
tions, in  regard 
to  each  troop, 
battery,  or  com- 


pany, 


will     be 


calculated  upon 
the  -  establish- 
ment, and  not 
upon  the  actual 
strength. 

(c)  Four  per  cent,  of  trumpeters, 
drummers,  and  rank  and  file,  to 
be  calculated  upon  the  establish- 
ment of  the  corps. 

2.  To  these  rules  there  are  the  follow- 
ing exceptions : — 

(a)  [Cancelled.] 

(6)  In  the  Royal  Engineers,  the  calcu- 
lation under  par.  1  (6)  will  be 
made  upon  the  establishment  of 
the  whole  corps. 

(c)  In  the  supply   and  ordnance  store 

branches  of  the  Army  Service 
Corps,  the  calculation  will  be 
made  upon  the  whole  establish- 
ment of  these  branches  separately, 
and  not  upon  the  establishment  of 
each  company. 

(d)  The    married    roll    of    the    coast 

brigade  will  be  50  per  cent.  of.  its 
establishment. 

3.  The  reduction  in  the  present  num- 
bers of  the  married  roll  will  be  effected 
by  absorbing  every  alternate  vacancy 
until  the' establishment  is  in  accordance 
with  the  amended  scale. 

4.  At  home  stations  the  following 
daily  ration  allowances  will  be  issued  to 
families  on  the  married  roll,  when  the 
troops  are  compulsoiily  and  necessarily 
separated  from  them  on  duty,  except 
when  employed  on  the  recruiting  ser- 
vice :— 

To  each  wife,  in  lieu  of  a  half- 
ration  3d. 

To  each  child  under  fourteen 
years    of  age,  in   lieu  of  a 
quarter-ration      .     •      •     .     IJd. 
Such  ration  allowances,  however,  will 
not  be  issued  to  the  families  of  lunatic 
soldiers,  or  of  soldiers  in  hospital,  or  of 
soldiers  employed  as  o€Rcftw?  ^^r^^aXs,. 
5.  T\\«  SkWvWMWift^  ^gc«B5«^>s^  "^wst- 


vill  not  be  iuued  unless  th«  )>eTia<!  of 
Mpmtiun  txcmds  fbur  dayi.     When  Che 

Ei'iod  eioeedB  this  limit,  the  iuua  will 
mwie,  but  only  from  the  fifth  dsf  in- 
clnaire. 

6.  Pars.  1  ud  47,  cUnae  S3,  A.C. 
IBTl ;  claaw  102,  A.C.  I8T1 ;  and  clante 
49,  ISTtl,  are  hcieb;  caDcelled. 


upon  the   leapectWe   wUibUdunaiti  of 

those    corps,   and    th«    uune   with   the 
mounted  miUtarf  pelice. 


— Fon 


the    I 


A.C.  Apr^  1B77. 

1.  Tbe  reduction  in  the  present  nnro-  I 
bera    of  the   msiried  roll  of  regiments 

.  required  by  par.  3,  clause  IH5,  A.C, 
1878,  will  not  commence  until  all  who 
Were  married  with  leire,  prior  to 
December  1,  1876,  hare  been  absorbed 
into  vacancies  or  been  disqaallfied  for 
the  married  establishment. 

%  A  report  will  be  made  by  everj 
corps  to  the  War  Office  showing  in  detail 
the  number  of  men  who  were  married 
with  leare  before  tbe  above  date,  and 
who  are  awaiting  absorption  in  the 
married  eatablishmeDt. 

3.  The  married  eatablinhment  of  the 
HoHsehoId  Cavalry  and  Army  Hospital 
Corps  will  form  an  eiceptlon  to  par.  1  (i;) 
of  clame  185,  A.C.  I8T6,  and  will,  as 
heretofore,  be  7  per  cant,  of  trumpeters, ' 
druDuners,  and  rank  and  file,  calculated  I 
upon  the  establishment  of  the  corps.  I 

4.  The  four  senior  coUarmakars  and  ! 
four  senior  wheelen  in  each  brigade  of 
Royal  Artillery  [horse  and  field]  will ' 
be  eligible  for  the  married  roll  after  five  ' 
years' service  in  their  respective  ranks. 
Par.  5,  clause  53,  A.C.  1371,  will  be  , 
amended  accordingly. 

A.C.  Jme,  1877. 
i.  In  the  Royal  Artillery  the  calcula- 
tion of  (he  numbers  on  the  married  roll 
under  par.  1  (c)  of  clause  165,  A.C. 
1876,  will,  for  the  future,  be  made  on , 
the  establishment  of  each  battery,  and 
the  roll  will  be  kept  by  battery  instead  | 
of  by  brigade. 

2.  Par.  a  (a)  of  clause  185,  A.C.  1876,  | 
is  hereby  cancelled.  \ 

The  married  establishments  of  the , 
West  India  regiments  and  Kayal  Malta  j 
Fencible  Artillery  will  form  on  eiceplian 
to  par.  1  (c)  of  clause  165,  A.C.  1876, 
and  will  be  7  per  cent,  of  tha  Itomselen,  \ 
drumman,  and  rank  and  &U,  cilea\U«i 


the  whole  German  army,  both  rifle 
and  carbine ;  the  Utter  to  the  cavalry. 

ll*d«l,  Eiuuse— Granted  by  the  Hu- 
mane Sodetf  for  saving  life.  These 
medal*  are  permitted  to  be  worn  by 
officers  in  uniform.  The  medal  iadirected 
td  be  worn  on  the  left  breast. 

KadlMl  Dapattaunt — Vide  Revised 
Army  Kegulatiuns,  1681,  vol.  i. 

Km  AUnrasaa — The  latest  orders 
on  the  snbject  will  be  found  in  A.C.  far 
N'ovember,  1878,  clause  IM. 

KUltarT  DMOnflOIU  ~  Means  any 
Toedsl,    class,    good-condoct    bnUge,   or 

ViUtaiT  Bn»ird^Meani  any  gratn- 


WHttn- 

hould  be  consulted  as  regards  the  or- 
;anisation  of  this  service,  certain  changes 
LBVing  taken  place  since  tbe  insertion  of 

■■    ■■      •     -c- ,. 

With  reference 
the  recraiting  for  the  militia,  it  appean 
that  the  War  Office  authorities  hare 
E-ei'cntly  decided  that  the  recruiting 
;irrangemanta  iu  militia  regiments  »n  lo 
ha  regulated  by  otficers  commanding  the 
jub-districts.  The  recruiting-sergeants, 
if  possible,  whenever  necesaory,  are  to 
reside  about  stations,  and  will  be  occa- 
sionally visited  by  the  adjutants  of  their 
respective  corpa,  under  the  authority  of 
the  officer  commaading  the  sub-diat 


for 


lilitia 


i-egiments  will  be  examined  by  on  arroy 
medical  officer  wherever  available  near 
t^e  place  of  enlistment ;  when  not  avail- 
able, tha  eiaminatioD  will  ba  made  by 
the  militia  medical  officer,  or  the  nearest 
eivil  practitioner  who  is  registered  for 
the  aiamination  of  recruits,  preference 
lieiag  given  to  tbe  former  when  equally 
jiocessible.  Routes,  when  necessary,  will 
ba  issued  by  officers  commanding  the  sub- 
district.  It  is,  however,  unnecessary  to 
issue  routes  when  the  party  returns  the 
day;  should  it,  on  the  other  hand, 
^&  omX  fc«  OM  la^^.  Qt  mart,  a  route 
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will,  of  course,  be  necessary  for  it  to 
obtain  billets. 

Xodel— With  the  view  of  illustrating 
what  Lieutenant-Colonel    Brackenbary, 
K.A.,  brought  forward  some  little  time 
since  on  the  subject  of  minor  tactics,  it  is 
thought  desirable  to  insert  in  this  Supple- 
ment the  excellent  method  of  studying 
minor  tactics,  which  Captain  Wilkinson 
Shaw,  102nd  Fusiliers,  has  introduced  at 
Aldershot  by  means  of  modelled  ground. 
The  following  is  the  description  of  his 
model  as  taken  from  the    Ttmes: — **A 
large  model  of  ground,  22  feet  in  length 
by  15  feet  in  width,  has  been  constructed, 
standing  about  the  height  of  a  table  from 
the  floor  of  the  lecture-room.     The  scale 
is  20  yards  to  an  inch,  or  88  inches  to 
the    mile,   the    vertical    heights    being 
exaggerated  as  1}  to  1.     The  ground  is 
mostly  ideal,  but  so  designed  as  to  present 
the  varied  kinds  of  country  of  ordinary 
English  type  necessary  to  illustrate  the 
secondary  operations  of  war.    The  model 
being  to  scale,  3  miles  long  by  2  miles 
wide,  it  follows    that    6   square  miles 
of   ground    are    shown    thereon.      The 
difficulty  of  getting  to  the  centre  of  a 
large  model  for  purposes    of  painting, 
cleaning  and  repairing,  has  been  met  by 
a  special  arrangement  of  the  framework, 
the  centre  portion  of  which  is  stationary, 
the  remainder,  divided  into  four  wings, 
two  at  each  side  of  the  centre  frame, 
opening  out  to  an  angle  sufficient  to  admit 
a  person  between  any  two  portions  as 
required.     The  wings,  which  are  15  feet 
(the  width  of  the  model)  long,  by  4  feet 
wide,  are  pivoted  at  one  end,  and  move 
out    on    iron    racers    something    after 
the   manner  of  a  traversing  platform. 
There    are    thus    four    sections    across 
the   length    of   the    model,    but    when 
closed  up  the  wings  fit  exactly  so  that 
no  division  in  the  ground  is  perceptible. 
The  surface  of  the  model  is  formed  of  a 
mixture  of  three  parts  of  lime  to  two 
parts  of  sand  and  two  and  a  half  parts 
of  plaster  of  Paris,  spread  nearly  }  inch 
thick,  over  a  substratum  of  damp  sand 
beaten  down  hard  and  modelled  to  the 
desired  contours  of  the  ground.      The 
surface  composition  sets,  so  far,  in  about 
three  days  as  to  enable  the  final  model* 
ling  of  details  to  be  effected,  and  the 
elevations  of  hedges,  trees,  ic.  to  be 


fixed,  by  letting  them  in  a  porti6n  of 
their  height.    When  the  surface  has  quite 
dried  out,  in  about  a  week's  time,  it  *is 
sized  with  two  coats  of  thin  glue,  and  is 
then  ready  for  painting.    It  requires  two 
or  three  coats  of  oil  paint,  the  colours 
being  light  green  for  fields  and  downs^ 
dark  brown  for  ploughed  fields,  the  sur- 
face being  previously  scored  in  drills, 
various  shades  of  green  for  trees^  light 
brown  for  roads,  very  bright  shade  of 
purple  for  heather,  and  light  blue  for 
water.      Finally,  the  houses,  which  are 
cut  out  in  soft  wood,  and  painted  red  and 
slate  colour,  are  fixed  on  with  strong 
glue.    The  blocks  representing  troops  are 
cast  in  lead,  and  fairly  to  scale  so  far 
as  frontage  and  depth  go.     Individual 
scouts,  sentries,  or  vedettes  are  exagge* 
rated  in  size,  so  as  to  be  seen  on  the 
model  without  difficulty.    Guns  are  only 
to  scale  so  far  as  their  total  length  when 
limbered  up  is  concerned.    Small  parties 
of  cavalry,  not  to  scale  as  regards  depth, 
have  also  been  added  as  a  matter  of  con* 
venience.   Vertical  heights  are,  of  course, 
exaggerated;     and     the     blocks,    while 
coloured  red  or  blue  on  the  upper  sur* 
face,  to  distinguish  the  troops  of  one  side 
from  the  other  as  in  the  war  game,  are 
painted  white  at  the  sides,  so  as  to  show 
out  clearly  wherever  placed,  on  the  green, 
heather,  and  brown  tints  of  the  modelled 
ground.     The  lecturer  and  his  assistants 
move  the  blocks  on  the  model,  as  re- 
quired,  by  means   of   bamboo  rods  or 
pointers  with  a  magnetic  tip,  a  small 
piece'  of  soft  iron  being  let  into  each 
block  to  facilitate  this  arrangement.    As 
a  general  rule,  therefore,  the  model  does 
not  require   to    be  opened  out  during 
demonatrations,  but  should  the  lecturer 
for  any  special  purpose  wish  to  enter 
between  the  wings  he  can  easily  do  so. 
By  means  of  a   model  of  ground  con- 
structed on  these  principles,  studies  in 
the  mmor  operations  of  war  can  be  il- 
lustrated with   a  minuteness  of  detail 
hitherto  not  much  practised  in  our  ser- 
vice.   In  the  case,  for  example,  of  a  small 
reconnoitring    party,  it   is   possible  to 
show  the  exact  position  and  route  fol* 
lowed  by  each  man.    The  exercises  given 
in  a  course  of  study  will  be  very  elemen.<k 
tary  at    ftttt,  Vixit    V^    igwAsMaSX"^  >«^ 
increased.  Vn  Vai^tVAAs,^^  %<i  »&  \»  %t>^^ct 
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illustrate  the  tactical  movements  of  small 
forces  of  the  three  arms  combined,  under 
varying  conditions.  Sometimes  the 
troops  of  one  side  only  will  be  shown,  at 
others  opposing  force^i  will  be  allowed  to 
come  in  contact.  The  object  of  such 
studies  will  be  to  accustom  the  student 
to  the  position  of  leading  small  bodies  of 
troops,  and  to  force  him  to  make  up  his 
mind  as  to  a  course  of  action  under  given 
conditions;  and  more  than  this,  it  will 
practise  the  commander  in  the  art  of 
carrying  out  his  own  designs  when  once 
he  has  determined  upon  them.  In  other 
words,  he  will  learn  not  only  what  to  do, 
but  how  to  do  it.  Having  gone  through 
a  course  on  this  system  it  is  confidently 
expected  that  the  officer  or  non-commis- 
sioned officer  will  be  enabled  to  profit  by 
subsequent  exercises  in  the  field,  to  a 
degree  that  he  would  not  otherwise  have 
done." 

ICountain  Artillery — ^To  be  added  to 
the  list  of  M.  T.  guns  is  the  screw 
gun,  which  takes  in  two,  being  fastened 


together  by  a  screw,  hence  its  name, 
"the  screw  battery  did  excellent  service 
in  the  last  Afghan  war,  and  was  easy  to 
carry,  from  being  in  two  pieces. 

ICiuketryBe^alfttioiui— The  following 
are  the  musketry  regulations,  which 
became  also  applicable  to  the  volunteer 
foi*ce : — 

I.  With  a  view  of  improving  the 
system  of  musketry  training  in  the  army, 
and  of  developing  the  shooting  powers  of 
the  soldier  with  the  Martini-Henry  rifle, 
the  following  alterations  in  the  course 
hitherto  prescribed  for  the  drilled  soldier 
and  recruit  have  been  approved. 

IL  The  number  of  targets  to  be  fired 
at  by  the  several  classes  in  individual 
practice,  the  size  of  the  bull's-eye  and 
centre,  which  are  to  be  circular  in  form, 
the  distances  to  be  fired  at,  the  position 
and  number  of  rounds  at  a  distance,  and 
the  number  of  points  to  be  obtained  to 
pass  from  one  class  to  another,  and  to 
qualify  as  a  marksman,  are  to  be  as 
rollows  :— 


Drilled  Soldiers. 


Period  and 

Position. 

Number 

of  Kounds 

at  each 

Distance. 

Pointo  to  be 

obtained  in  each  Class 

with  the 

Distances  in  each. 

Martini- 
Henry. 

Snider. 

1st  period  gOOJ     

2nd  period  JP     ...      ..      .. 

3rd  period, J  700^ 
1st  class  (800/      

(Standing 
\Kneeling 

Any 
Any 

IS) 

40 
40 

40» 

40 
SO 
25* 

*  To  quality  as  marksmen. 


III.  The  targets  for  volley  and  inde- 
pendent firing  will  remain  as  at  present. 

IV.  The  target  for  skirmishing  will 
be  2  feet  high  and  6  feet  broad,  with 
a  black  mark  in  the  centre  2  feet  square. 

V.  The  targets  to  be  fired  at  by  the 
recruit  will  be  the  same  as  for  the 
drilled  soldier ;  but  the  number  of  rounds 
at  a  distance,  the  distances  to  be  fired  at, 
and  the  number  of  points  to  be  obtained 
in.  each  class,  will  remain  aa  at  '(t«&«viV 
laid  down  for  each  rifte. 


VI,  Recruits  will  not  in  future  per- 
form position  drill  in  "  marching  order " 
or  with  "  fixed  bayonets." 

VII.  The  number  of  points  fixed  as  the 
value  of  the  hits  in  each  class,  and  in 
the  volley,  independent  and  skirmishing 
practices,  iwill  remain  as  at  present. 

VUI.  Bicochet  butts  are    to  be  abo- 
lished.     A   <* ricochet"  can   be   distin- 
guished in  the  marker's  butt  by    the 
V^QWiid  vt  makes  when   passing  through 
\t\i«  tix^  ^xAX^"}  >(X!k%  \sAs.V  made  on  tht 
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target.  The  "marker"  will  there- 
fore, in  future,  be  held  respon^^ible 
that  all  ricochets  are  signalled  in  the 
usual  way  with  the  red  or  "  danger " 
flag. 

IX.  The  direction  of  misses  may  be 
shown  by  special  signal,  instructions  for 
which  will  shortly  be  published,  and 
printed  in  a  separate  sheet  for  insertion 
in  the  Rifle  Exercises  and  Musketry  In- 
struction ;  and  commanding  officers  will 
be  held  responsible  that  these  instruc- 
tions are  strictly  adhered  to,  more  espe- 


cially as  to  the. marker  not  leaving  his 
butt  for  this  purpose. 

X.  The  use  of  dummy  targets,  whereon 
to  indicate  the  exact  position  f f  the  hits 
on  the  target,  is  also  sanctioned.  The 
instructions  in  connection  therewith  are 
embodied  in  those  for  signalling  misses. 

XI.  In  consequence  of  the  flat  tra- 
jectory of  the  Martini  -  Henry  rifle, 
judging  distance  practice  for  the  drilled 
soldier  will  commence  at  200  yards,  and 
the  following  changes  in  the  practice  will 
take  place : — 


Period. 


Distance. 


6 


Value  of  Answer. 


^1 

^5c 


1st  period,  3rd^  TBetween  200  and^l 
class    ..      ../i\  500  yards       ../ 


2nd       period, V  (Between  500  and^ 
2nd  class    ..  fj\  900  yards       ../ 

3rd  period,  lst\j  Between  200  and 
class 


'(Between  200 and\ 
\  900  yards      ../ 


8 
8 
8 


(Within  15  yards,  2  points  ;y 
\  within  30  yards,  1  point ..  / 
(Within   30  yards,  2  points  *S 
\  within  40  yards,  1  point . .  / 

{Four    distances    at    least   to 
over  500  yards. 


10 

10 
be 


XII.  No  classification  will  take  place 
until  the  end  of  the  2nd  period. 

These  alterations  will  take  effect  from 
the  commencement  of  the  annual  course 
for  1876-77,  and  the  Rifle  Exercises  and 
Musketry  Instructions  will  be  altered  in 
accordance  therewith. 


BuUVeye 
Centre-  • . . 
Outer     . . 


200  yards, 
300      „ 


100  yards, 
150       „ 
200       „ 
250      „ 


Diagrams. 

Two  Targets, 

'  . :  1  foot  diameter. 
..  9' feet  diameter. 
..     Remainder  of  target. 

Third  Class,.. 

Drilled  Soldiers. 

staniting)   10  rounds  at  each 

kneeling)  distance. 

Recruits. 

standing*] 

I  5  rounds  at  each 

J  


distance. 


Bull's-eye 

Centre 

Outer 


Three  Targets, 

»     .     2  feet  diameter. 

.     4  feet  diameter. 

.     Remainder  of  target. 

Second  Class. 

Drilled  Soldiers. 

500  yards  \   10  rounds  9t  each  distance ; 
600     „      /  any  position. 

Recruits. 
300  yards,  kneeling 


350 
400 
450 


n 


5  rounds  at  each 
distance^ 


» 


Four  Targets. 

Bull's-eye     .     .     3  feet  diameter. 
Centre  .      .     5  feet  diameter. 

Outer  .     .     Remainder  of  targjst. 

First  Class. 

Drilled  Soldiers. 

700  yards  \  10  ioxj^Aa  «Jt  ^v$si  ^^ve^^». 
800       „    >  w>?j  Ys»5Cvj.v 
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to  a  garrison  appointment  which  necessi* 
tates  a  horse  being  kept  up.  Riding 
masters  of  artillery  will  only  be  allowed 
£100.  A  schoolmaster  promoted  to  be 
sub-inspector  of  army  schools  is  allowed 
£100  in  aid  of  his  outfit. 


K. 

yon-Commi wdoned  Officer — Includes 
an  acting  N.  C.  0.,  an  army  school- 
master, and  a  warrant  officer,  not  holding 
an  honorary  commission. 


Recruits. 
500  yards^ 

550    „        5  rounds  at  each  distance; 
600    „  any  position* 

650     „     j 

One  Target. 

Black    mark  across  the  centre  2   feet 

square. 

Skirmishing. 

Drilled  Soldier  and  Recruit. 

10  rounds  advancing  and  retiring  between 

400  and  200  yards ;  any  position.  p. 

Palliasse  —  A  soldier's  canvas  mat- 
trass.  When  required  for  use,  it  is  tilled 
from  one  end  and  is  fitted  with  a  flap,  which 
forms  a  double  border,  and  with  eight 
tying  strings  to  secure  the  straw  from 
coming  out. 

Passage  Warrant — ^The  provisions  of 
this  warrant,  which  is  inserted  under  the 
head  of  Appendix  N.  in  the  Dictionary, 
have  been  somewhat  amended,  and  will  be 
found  in  A.C.  of  November,  1878,  clause 
185.  Army  Regulations  also  give 
instructions  on  the  subject. 

The  weight  of  baggage  allowed  by  the 
new  regulations  is  the  same  as  in  the 
appendix  for  staff  and  departmental  as 
well  as  for  regimental  officers,  but  the 
following  proviso  is  made : — "  Upon  em- 
barkation for.  India  the  allowance  of 
baggage  of  colonels  and  lieutenant-coloneU 
will  be  reduced  by  2  cwt.,  and  that  of 
majors  by  1  cwt." 

The  quantity  of  baggage  allowed  for 
officers  includes  the  following  estimated 
weight  of  furniture : — 

STAFF.  Cwt. 

Colonel  and  lieutenant-colonel  10 
inajor     ••«     •••     •••     •••     •••     o 

Junior  ranks 5 

REGIMENTAL. 

Colonel  •••     •••     •••     •••     •••  10 

Lieutenant-colonel  and  major       8 
Junior  ranks 5 

In  those  cases  in  which  particular 
reasons  may  render  the  conveyance  of  an 
officer's  furniture  unnecessary,  the  weight 
of  baggage  for  which  he  will  be  allowed 
conveyance  will  be  reduced  accordingly, 
fiioned  ofRcer  granted  a  commwftVoii,  n\i.A  Vw.'b  Va  IVa  new  regulations  is  not 
£150.     The  allowance  is  &\ao  a^^\\c«k>AA\\id\i^%^\\ik^^«^^^        \\.\&w<<iUows: 


0. 

Officer — Beside  the  definition  given  in 
the  Dictionary  under  this  head,  there 
should  be  added  "a  person  whether 
retired  or  not,  who,  by  virtue  of  his 
commission  or  otherwise,  is  legally  en- 
titled to  the  style  and  rank  of  an  officer 
of  H.M.'s  forces,  or  of  any  arm,  branch,  or 
part  thereof."  Warrant  and  other  officers 
holding  honorary  commissions,  are  offi- 
cers within  the  meaning  of  the  Army 
Act  of  1«81. 

Ordiiance  Seleot  Committee — ^Has  been 
replaced  by  district  committees  on  all 
subjects  of  importance,  such  as  **  explo- 
sives," "heavy  guns,"  ** proportions  of 
ordnance,"  "  wads  or  gas  checks,"  &c. 

Outfit  Allowaace  —  A  non-commis- 
sioned officer  granted  a  commission  on 
appointment  to  a  horse  brigade  of  the 
Royal  Artillery  is  allowed  the  same  out- 
fit  aiiowance  as  a  cavalry  non-commis- 
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The  officer  commanding  a  battalion  of 
the  foot  guards,  if  a  field  officer,  will  be 
permitted  to  carry  the  weight  allowed 
for  a  lieutenant-colonel  of  a  line  regiment, 
and  the  captains,  if  lieutenant-colonels^ 
the  weight  allowed  for  a  major  of  the 
line. 

To  par.  2  of  the  appendix  should  be 
added  after  *< medical  officers"  and 
*< chaplains  to  the  forces'*;  and  after 
**2  cwt."  next  line,  "veterinary  sur- 
geons and  sab-inspectors  of  schools  *' ; 
'^und  superintending  schoolmaster'*  ex- 
punged. 

To  par.  11  after  the  word  "company," 
"  but  soldiers  moving  in  this  country, 
though  allowed  the  benefit  of  this  addi- 
tional baggage,  will  have  no  claim  to  its 
conveyance  at  the  public  expense  when 
other  means  of  transport  are  employed." 
(For  the  rest  of  the  regulations,  vide 
warrant.) 

Pay,  Deferred — ^To  be  £3  per  annum  in- 
stead of  2d,  per  diem.  Interests  on  sums 
accrued  no  longer  allowed.  Deferred  pay 
granted  to  sergeants  during  the  second 
period  of  engagement,  subsequent  to  the 
1st  July,  1881,  instead  of  ceasing,  as  now, 
at  the  completion  of  twelve  years'  ser- 
vice. For  information  on  the  subject  of 
the  above  nature  of  pay,  vide  Revised 
Army  Regulations  for  1881,  from  Article 
642-653. 

Pebble  Powder — Since  -the  introduc- 
tion of  the  first  pebble  powder  a  modifi- 
cation of  the  article  as  originally  manu- 
factured has  taken  place.  The  new 
powder  contains  slightly  different  condi- 
tions in  regard  to  analytical,  hygrometric, 
and  velocity  tests;  and  also  as  to  the 
size,  shape,  and  density  of  grain.  In 
shape  the  lumps  are  cubical,  with  rounded 
edges,  and  number  about  8  to  the  lb.  It 
is  designated  P*;  density  1*75.  It  is 
used  with  heavy  rifled  ordnance.  Experi- 
ments have  been  made  lately  with  a 
powder  known  as  "  prism,"  which  have 
shown  that  it  is  admirably  adapted  for 
increasing  the  penetrating  power  of  cer- 
tain of  the  heavier  guns,  and  it  has  been 
resolved  to  apply  it  to  that  purpose.  The 
new  gunpowder  consists  of  hexagonal 
prisms,  nearly  lin.  high  by  a  little  more 
than  1  l-3in.  across,  or  specifically 
0'976in.  high  and  l*367in.  diameter  over 
the  angles,  each  prism  having  a  circular 


axial  perforation  0*894in.  in  diameter,  the 
object  of  the  perforation  being  to  admit 
the  whole  of  the  powder  to  be  exposed  to 
the  flame,  and  thus  ensure  perfect  and 
equal  combustion. 

Peniion-r-For  the  pensions  and  classi- 
fication of  pensions  of  N.C.O.  and  men  of 
the  army,  vide  warrants  September  6k 
1876,  October  1,  1876,  and  clause  114  of 
A.C.  August  1, 1877,  also  Revised  Army 
Regulations,  1881,  vol.  1. 

Peniioti,  Indian— The  following  are 
the  latest  pension  rules  for  the  Indian 
Army,  and  which  took  effect  from  Julj^ 
1,  1881.  The  Gazette  of  India  states 
that,  for  the  purpose  of  these  pension 
rules,  which  will  be  known  as  those  of 
1881,  officers  will  be  divided  into  four 
classes,  viz.  :— 

I.  Officers  who  entered  the  Staff  Corps 
prior  to  or  on  Sept.  12,  1866. 

II.  Officers  of  the  late  Indian  Cavalry 
and  Infantry  who  have  not  joined  the 
Staff  Corps,  commonly  known  as  officers 
of  the  Local  Service. 

HI.  Officers  on  the  General  List,  who 
entered  the  service  under  "new  conditions 
of  appointment,"  and  who  have  not  sub- 
sequently joined  the  Staff  Corps. 

IV.  Officers  who  have  entered  the 
Staff  Corps  since  Sept.  12,  1866. 

3.  The  pensions  for  Classes  I.  and  II. 
will  be— 
.,  After  20  years'  service     £288  pension. 

„     24  „  420 

„     28  „  571 

„     32  „  783        „ 

4.  The  existing  regulation  which  givee 
to  these  classes  certain  rates  of  pension 
after  35  years'  and  38  years'  service  will 
thus  become  inoperative. 

5.  The  conditions  of  retirement  offered 
in  G.G.O.  No.  1  of  Jan.  1,  1881,  will  not 
be  renewed. 

6.  The  pensions  for  officers  in  Classes 
III.  and  IV.  will  be- 
After  20  years'  service     £250  pension. 

24  „  365 

28  „  500 

32  „  700 

„     38  „  (as  now)  750        „ 

7.  Furlough  service  for  pension  will 
continue  to  be  governed  by  the  furlough 
regulations  under  which  each  officer  ihay 
be  serving. 
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IV.  will  succeed  to  coloners  allowances 
as  soon  as  they  have  completed  twelve 
years  as  substantive  lieut.-colonel,  until 
the  number  of  officers  in  receipt  of  the 
allowances  is  equal  to  onia-thirtieth  of  the 
whole  of  the  officers  in  their  respective 
lists  in  each  Presidency,  and  thenceforward 
the  number  of  ooloners  allowances  then 
enjoyed  by  officers  of  that  class  shall  be 
considered  as  the  fixed  establishment  to 
which  officers  are  to  succeed  by  seniority 
as  vacancies  arise.  For  the  purposes  of 
this  scheme  all  the  officers  of  Class  IIL  of 
all  three  Presidencies  will  be  placed  on 
one  list.  The  establishment  will  be 
ascertained  by  the  number  of  officers 
remaining  on  that  amalgamated  list  on 
the  day  the  senior  officer  completes  12 
years'  service  as  substantive  lieut.-colonel. 

9.  No  colonel's  allowances  will  be 
granted  to  any  officer  joining  the  Staff 
Corps  as  a  probationer  after  July  1, 1881. 

10.  Pension  regulations  for  officers 
entering  the  Staff  Corps  henceforward 
will  be  Dotitied  hereafter. 

11.  Officers  will  be  allowed  to  com- 
mute a  portion,  not  exceeding  one-third, 
of  their  pensions,  and  this  commutation 
may  take  place  at  any  time,  and  not 
merely  on  retirement. 

12.  In  every  case  the  capitalised  sum 
will  be  payable  in  rupees  in  India,  the 
sterling  sum  being  converted  at  the 
official  rate  of  exchange  for  the  year  in 
which  the  payment  is  made. 

13.  Full  power  is  reserved  to  the  Sec- 
retary of  State  for  India  to  temporarily 
suspend  or  limit  retirement,  whenever  it 
may  appear  to  him  necessary  in  the  in- 
terests of  the  public  service  to  do  so. 


Veterinary  Department. 

Under  the  authority  of  the  Secretary 
of  State  for  India,  H.E.  the  Governor- 
General  in  Council  is  pleased  to  notify 
that  the  following  will  be  the  scale  of 
pensions  for  the  officers  of  the  Indian 
Veterinary  Department : — 
After  25  years'  service,  including 

3  years'  furlough  or  leave  ot* 
absence       ....  £350 

After  30  years'  service,  including 

4  years*  furlough  or  leave  of 
absence       •         .         .         •    ^^^ 


2.  The  commutation  of  a  portion  of 
the  pension  not  exceeding  one-third,  as 
sanctioned  for  combatant  officers,  will  be 
allowed  under  the  same  conditions  to 
officers  of  the  Veterinary  Department, 
fuch  commutation  being  allowed  to  take 
place  at  any  time,  and  not  merely  on  re* 
tirement. 

3.  In  every  case  the  capitalised  sum 
will  be  payable  in  rupees  in  India,  the 
sterling  sum  being  converted  at  the 
official  rate  of  exchange  for .  the  year  in 
which  the  payment  is  made. 

4.  The  new  £cale  of  pensions  will  have 
effect  from  July  1,  1881. 

Pjsniioiia— To  be  granted  to  all  soldiers 
in  the  British  Army  who  have  served  for 
twenty-one  years  .  from  date  of  enlist- 
ment. 

P^e-boz — ^Phosphor-bronze  is  used  for 
the  pipe-boxes  of  siege  and  tield  wheels 
which  have  had  hitherto  pipes  of  ordi< 
nary  bronze. 

PiftoLi— With  reference  to  G.  O.  16, 
of  1877,  on  the  subject  of  revolver 
pistols,  it  is  to  be  understood  that, 
although  Adams'  revolver  is  the  service 
pattern,  officers  who  may  provide  them* 
selves  with  revolvers  of  other  makers 
will  be  in  a  position  to  obtain  service 
ammunition  from  the  stores  of  an  army 
in  the  field,  as  well  as  those  who  procure 
Adams'  revolver,  provided  the  pistols  are 
suitable  for  the  0*45  inch  calibre  service 
cartridge.  Adams'  revolver  pistol  is 
supplied  to  cavalry  in  place  of  the  M.L 
rifled  pistol. 

PoliOA,  Kilitarj  —  Mounted  police 
employed  at  the  various  stations  are  not 
in  future  to  be  borne  on  the  establish- 
ment of  the  cavalry  regiments  from 
which  they  are  drawn,  but  will  be 
formed  into  a  separate  corps,  which  will 
be  referred  to  in  all  official  documents  as 
the  corps. of  mounted  police.  The  corps 
numbers  8  non-commissioned  officers  and 
67  men. 

Pontoon  Boat— The  present  pontoon 
boat  has  undergone  certain  modifications 
in  the  mode  of  construction  and  fitment. 
Vide  list  of  changes  in  war  materiel, 
June,  1877. 

Promotion — For  the  rules  which  regu- 
late   the    promotion    of    officers,    »oide 
Revised  Army  Regulations  for  1881. 
\     T^cw&s:){^VGL|  kcsKj^wfe  royal  warrant. 
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August  13,  1877,  «nd  clause  53,  A.C. 
April  1,  1878,  also  royal  warrant,  1st 
July,  1881. 


B. 


Bange-flnder — An  instrument  bearing 
this  name  has  been  introduced  into  the 
service .  for  elevated  batteries,  as  well  as 
for  field  guns. 

Bank,  Honorary  —  Granted  whilst 
serving,  to  a  lieut.-colonel,  or  major,  or 
captain,  after  a  certain  period  of  service 
in  each  grade,  viz. :  to  the  former  after , 
twenty-five  years'  service,  and  twenty 
years  to  the  latter  and  to  surgeons  on  re- 
tirement. This  rule  applies  to  all  com- 
missioned officers  in  the  army,  royal 
navy,  royal  marines,  and  the  auxiliary 
forces. 

Bations — ^The  war  ration  has  been 
slightly  altered  to  what  is  laid  down  in 
the  Dictionary.  In  the  event  of  spirits 
being  issued  j  gill  is  the  quantity.  The 
scale  of  rations  at  home  and  at  foreign 
stations  differs  also  slightly. 

Be-engagement — Explained  in  Dic- 
tionary, but  the  terms  have  been  altered. 
The  present  Army  Act  reads  thus: 
"  Subject  to  any  general  or  special  regula- 
tions from  time  to  time  made  by  a  Secretary 
of  State,  a  soldier  of  the  regular  forces  of 
an  army  service,  and  within  three  years 
of  the  completion  of  his  original  term  of 
enlistment,  may,  on  the  recommendation 
of  the  commanding  officer,  and  with  the 
approval  of  the  competent  military 
authority,  be  re-engaged  for  such  further 
period  of  army  service  as  will  make  up  a 
total  continuous  period  of  twenty-one 
years  of  army  service,  reckoned  fVom  the 
date  of  his  attestation,  and  inclusive  of 
any  period  previously  served  in  the  re- 
serve." The  above  is  subject  to  certain 
instructions,  as  shewn  in  the  Queen's 
Regulations. 

Be-engagement  of  Boldierg  — Men 
who  have  been  discharged  from  the  army, 
nay  be  permitted  to  re-enlist  up  to  the 


age  of  28  under  certain  circumstances,  ai 
shewn  in  Queen's  Regulations. 

Begiment,  InfEUitry — Consists  under 
the  new  Army  Regulations  of  four  batta- 
lions— ^two  of  the  line  and  two  militia. 
In  many  of  the  new  territorial  regi- 
ments, the  fourth  battalion  has  not  yet 
been  raised.  Rifle  regiments  have  more 
than  four  battalions. 

Begimantal — Means  connected  with 
a  oorpB,  or  with  any  battalion,  or  other 
sub-division  of  a  corps. 

Besenro  Foreei — Means  the  army  re* 
serve  force  and  the  militia  reserve  force  a^ 
established  under  the  Reserve  Force  Act, 
1867. 

Beieryo,  Supplemental — Men  enrolled 
in  the  let  class  of  the  army  reserve, 
under  the  condition  that  they  are  not  to 
be  called  out  for  permanent  service,  until 
the  whole  of  the  remainder  of  the  said 
1st  class  have  been  called  out  for  per- 
manent service. 

Betiremont,  Army,  vvie  royal  war^ 
rant,  August  13,  1877  ;  clause  171,  A.C. 
November  1,  1877 ;  clause  53,  A.C. 
April  1,  .1878,  and  Revised  Army  Regu- 
lations 1881.     Vol.  1. 

BovolverB,  vtde  pistols.  The  charge  is 
13  grains  of  Adams'  pistol  powder. 

Bifling — ^The  poly  grooved  system  is 
gaining  its  way  in  the  opinion  of  artil- 
lerists for  ordnance. 

Booket,  War,  Hale,  24-pr. — A  new 
pattern  rocket  of  this  nature  was  intro- 
duced shortly  after  the  Dictionary  wae 
published.  It  differs  from  the  previous 
pattern  as  follows,  viz.: — ^**The  iron  case 
is  cylindrical  without  any  corrugations  ; 
it  is  fixed  to  the  head  and  base  piece  by 
stronger  rivets  and  screws,  of  which 
there  are  ten  of  each  instead  of  eight; 
the  interior,  instead  of  being  painted,  is 
roughened,  and  then  lined  with  a  case 
made  of  four  turns  of  brown  paper  and 
one  turn  of  calico  coated  with  shellac. 
The  lining  is  tightly  pressed  in  and  bur- 
nished before  filling  in  the  composition. 
The  paper  discs  over  the  vents  are  dfs- 
continued,  and  the  interior  of  the  rocket 
is  protected  by  a  piece  of  painted  canvas 
covered  over  the  whole  of  the  tail-piece. 
This  canvas  is  secured  by  a  wrapping  of 
twine  round  the  base  end  of  the  rocket ; 
the  end  of  the  tail-piece  u  H^^^^t^i^x^^c^ 
covered.  V7  «k  "^xat^  ^1  \«KNickKt  \.^  -sgws^'aefiw 
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th^  sharp  edges   catting   through    the 
canvas  cover." 

N.B. — **The  twine  must  be  cut,  and 
the  canvas  and  leather  removed  before 
firing. 

It  differs  from  the  previous  pattern, 
in  the  following  particulars,  viz, : — 

The  head  is  made  of  ebonite  instead  of 
wood. 

The  primer  is  fitted  with  two  wires  of 
platinum,  28  W.G.,  instead  of  copper, 
24  W.G.,  and  the  ends  of  the  wires  are 
flush  with  the  sulphur  pillar,  and.  are 
connected  by  a  streak  ot  black  lead. 

The  conducting  wires  ai*e  insulated 
with  vulcanised  india-rubber  instead  of 
gutta-percha. 

The  tin  tube  is  1*35  inch  in  length, 
instead  of  1*7  inch. 

It  is  painted  similarly  to  Mark  I.,  vide 
changes  in  war  materidy  but  nay  be 
distinguished  f¥om  it  by  having  a  shorter 
tin  tube,  and  by  the  conducting  wires 
being  covered  with  india-rubber. 


»» 
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Salute — Her  Majesty  the  Queen  as 
Empress  of  India  is  saluted  in  India  with 
101  guns;  the  viceroy  and  governor* 
general  of  India  with  31  guns. 

Salutes — ^To  be  given  by  soldiers  to 
ofHcera  of  the  civil  department  of  the 
army, 

Scoute — In  a  memorandum  on  "  drill  ** 
issued  to  the  army  a  few  years  ago, 
the  duties  of  scoutiror  scouting  are  ex- 
plained as  follows : — 

^*  A  distinction  must  be  drawn  between 
scouting  to  report  on  ground  and  scout- 
ing for  information.  In  scouting  for 
information,  a  fourth  of  the  scouts  usually 
sent  out  would,  as  a  rule,  suffice,  if  they 
knew  their  work.  In  open  ground  they 
may  be  as  much  as  1,000  yards  apart. 
When  scouts  come  to  open  ground  they 
should  push  forward  rapidly  to  the  front, 
and  widely  to  the  flanks  until  touch  is 


mediately  furnishing  the  scouts  should 
follow  the  latter  at  supporting  distance. 
When  the  enemy's  scouts  are  met  with, 
they  must  be  driven  in,  if  possible,  with 
a  view  to  seeing  what  is  going  on  behind 
them.    This  would  be  done  either  by 
reinforcing  the   line  of  scouts  by  the 
party  in  support,  or  by  breaking  through 
some  part  of  the  enemy's  line  with  this 
party  united,  and  attacking  the  enemy's 
support  at  once.    If  the  enemy's  scouting 
paity  is  in  superior  force,  then  the  scouts 
would,  if  possible,  hold  their   ground, 
to  continue  watching  the  enemy's  move- 
ments, and  prevent  him  from  discovering 
the  force  and  movements  on  their  own 
side.    If  pressed  back,  they  should  retire 
slowly,  until  their  own  infantry  arrives 
within    ranse    of   the  enemy's   scouts, 
when,  their  work  being  now  over,  thej 
should,  at  once,  rapidly  clear  the  front 
all  together.    Ilie  business  of  the  scout- 
ing party  being  to  obtain  and  send  back 
information,  an  immediate  report  should 
be  despatched  on  coming  in  contact  with 
the  enemy.    Frequent  reports   of  any 
changes  in  the  enemy's  force  and  move- 
ments should   follow  as  long  aa  sooats 
remain  out.    The  officer  in  command  of 
the  scouting  party  is  responsible  for  the 
correctness  of   the  reports  sent    back. 
Each   report  should,  therefore,    contain 
not  only  the  fact  of  the  enemy  being  in 
front,  but  as  much  information  as  can  be 
ascertained   as  to  his    diflerent    arms, 
strength  of  force,  and  general  direction 
of  his  movements.    Scouts  should  be  seat 
out  in  pairs,  so  that  the  enemy  may  be 
still  watched  while  one  man  brings  back 
information.     Before   sending    out    his 
scouts   the  4}ommander   of    the    party 
should  give  clear  instructicms   to  each 
scout  as  to  what  he  should  report,  and 
where  he  should  bring  his  report  to. 

In  like  manner,  a  cleai*  understanding 
should  exist  between  the  commander  of 
the  scouting  party  and  the  commander 
of  the  whole  force  (when  the  force  is 
small,  as  here  supposed)  as  to  the  exact 
point  to  where  reports  from  the  fronts 
should  be  sent;  and  if  the  commander 
should  have  to  leave  this  locality,  a  staff 
or  other  officer  should  be  posted  there  to 
receive  these  reports  and  forward  them 
at  once.      These  latter  points  are  of  ex* 
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the  front  are  constantly  seen  gaHoping 
in  the  wildest  way  over  the  field  in 
quest  of  a  cominander  without  any  clue 
to  his  whereabouts.  Much  time  (of  ex- 
treme  importaace  at  this  stage,  when 
information  is  so  essential)  is  hereby  lost, 
and  horses  are  unnecessarily  overworked. 
As  a  general  rule,  when  two  opposing 
lines  of  scouts  approach  each  other,  that 
side  which  can  show  the  strongest  party 
in  immediate  support,  can  claim  that  the 
other  side  fall  back.  If  the  parties  in 
immediate  support  on  each  side  are  equal, 
both  are  entitled  to  hold  their  ground. 
If  the  superiority  on  one  side  be  not 
equal  to  two  to  one,  then  the  weaker 
side  may  fall  back  at  a  walk.  If  equal 
to  two  to  one,  the  weaker  side  must  fell 
back  at  a  trot.  This  matter  of  scouting 
U  one  that  requires  close  supervision,  as, 
if  badly  performed,  it  is  worse  than  use- 
less, for  it  does  harm  in  proportion  to 
the  false  sense  of  security  it  affords  the 
main  body.  In  most  parts  of  Great 
Britain,  nearly  every  road  is,  from  the 
nature  of  the  adjoining  country,  itself  a 
defile ;  and  all  cultivated  grounds  abound 
in  plantations.  Practice  in  the  defence 
and  attack  of  defiles  and  small  woods 
would,  therefore,  seem  a  very  useful 
exercise  for  our  troops." 

Beoonded — ^Defined  in  the  Dictionary, 
but  since  then  the  rules  on  the  subject 
have  undergone  a  change.  As  stated  in 
the  Revised  Army  Regulations  an  officer 
will  be  seconded: — (1)  On  joining  the 
Advanced  Class  of  officers  of  the  Royal 
Artillery.  (2)  On  being  appointed  to  the 
General,  Personal,  or  Educational  Staff, 
or  to  an  adjutantey  in  the  Auxiliary 
Forces  (other  than  the  infantry  militia.) 

He  may  also  under  other  circumstances 
t>e  seconded. 

An  officer  after  he  has  been  seconded 
for  five  years  in  a  civil  situation,  shall, 
with  the  approval  of  the  Secretary  of 
State,  have  this  limit  extended  for  a 
further  period  of  five  years. —  Vide  R.  W., 
Ist  July,  1881. 

Servaaf  B  AIlowaaM  t0  Xilitarj 
Offioen,  vide  A.C.  of  November  1878, 
clause  183. 

Senrioe  Abroad— In  the  future  the 
tour  nominally  of  a  regiment  will  (Em- 
prise about  sixteen  years.  Officers  and 
men  will,  however^  not  be  actaally  more 


than  dght  year^  in  Ijidia,  bein^  mainly 
relieved  by  drafts. 

Siege  Train — On  the  subject  of  artil- 
lery trains,  light  and  heavy,  the  following 
has  been  decided  upon : — **  For  adminis- 
trative purposes  the  train  will  be  formed 
into  units,  some  of  light  and  others  of 
heavy  rifled  artillery.  Each  unit  of  the 
light  siege  train  will  comprise  80 
guns,  viz.  ten  40-prs.,  ten  25-pr8., 
and  ten  6*3-inch  howitzers.  Each  unit  of 
heavy  siege  train  will  also  consist  of  SO 
guns,  of  which  number  14  will  be  8- 
inch  howitzers,  and  the  remaining  16 
40-pr.  and  64-pr.  guns — 8  of  each  nature. 
With  each  of  the  above  units  will  be 
associated  six  7-pr.  field-guns  of  200 
lbs.  (the  lightest  guns  in  the  service 
being  intended  as  mountain  train 
guns),  and  300  24-pr.  Hale's  rockets. 
Mortars,  which  have  become  almost  prac- 
tically obsolete,  have  been  superseded  in 
the  siege  train  equipment  by  rifled 
howitzers." 

Sling  Bridge — ^This  nature  of  bridge, 
known  as  the  **  single  sling  bridge,"  was 
formerly  called  the  "  single  truss  bridge." 

Solar  Telegraphy,  vide  Heliostat,  in 
the  Dictionary.  The  following  interesting 
subject  on  solar  telegraphy,  taken  f^m 
the  Times  a  few  years  ago,  is  herewith 
reprinted : — 

'*  It  is  a  matter  of  common  observation 
that  the  rays  of  the  sun  are  brilliantly 
reflected  to  enormous  distances  from 
glass  buildings  or  fVom  polished  surfaces. 
Take,  for  instance,  the  Crystal  Palace  as 
a  familiar  illustration;  the  sun's  rays, 
falling  upon  the  ridged  roof  at  a  suitable 
angle,  are  veflected  many  miles  away,  and 
are  clearly  visible  even  when  the  building 
is  only  dimly  discernible  through  miles 
of  intervening  smoky  atmosphere.  Con- 
sidering this,  it  might  appear  somewhat 
remarkable  that  advantage  has  not  been 
taken  of  the  circumstance  to  found  a 
system  of  telegraphy  thereon.  Not  that 
such  a  system  could  always  be  relied 
upon  for  use  in  this  and  other  climates 
where  sunlight  is  capricious.  But  in 
countries  where  sunshine  is  not  so  fitful 
such  a  system  woulc^  serve  the  most  use- 
ful purposes.  As  a  matter  of  fifict,  the 
rays  of  the  sun  have  been  utilised  for 
signalling  pumcA%  *^.  VoX»«w^%  Vst  twai- 
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Great  ip  said  to  hare  been  guided  along 
the  Persian  Gulf  by  mirrors  on  his  return 
from  invading.  India.  On  the  North 
American  prunes,  too,  the  Indians  still 
carry  on  signalling  by  means  of  sun- 
flashes,  and  a  similar  method  was  adopted 
by  the  Russians  at  the  siege  of  Sebastopol. 
but  the  principle  appears  never  to  have 
been  reduced  to  a  system;  arbitrary 
siirns  have  been  and  still  are  used ;  and 
no  attempt  seems  to  have  been  hitherto 
made  to  woric  out  a  perfect  code  of  signals 
and  to  devise  an  instrument  or  apparatus 
which  shall  represent  them. 

Sun-flashing  has,  however,  been  of  es- 
sential service  in  our  Ordnance  Survey, 
although  even  there  it  was  only  made  to 
convfey  very  limited  information  —  to 
signal  only,  in  fact,  and  not  to  converse. 
Towards  the  close  of  the  last  century 
.General  Roy  was  engaged  in  connecting 
the  meridians  of  Paris  and  Greenwich, 
and  he  employed  sun-flashing  in  his 
operations.  Later  on,  in  the  early  years 
of  our  Trigonometrical  Survey,  Bengal 
lights  or  Argand  lamps  were  burned  at 
night  on  the  distant  points  the  bearings 
of  which  it  was  desired  to  take.  But 
this  gave  a  very  limited  range  and 
involved  other  practical  difiiculties,  which 
led  to  the  invention  by  Captain  Drum- 
mond,  R.E.,  of  the  light  which  bears  his 
name.  This  enabled  ranges  of  from  30 
to  40  miles  to  be  obtained,  but  even 
these  distances  were  soon  exceeded  when, 
in  1822,  Colonel  Colby,  R.E.,  who  was 
then  in  charge  of  the  survey,  designed  an 
apparatus'  for  signalling  by  flashing  the 
sun's  rays,  which  proved  very  successful. 
Subsequently  Captain  Drummond  im- 
proved upon  Colonel  Colby's  instrument 
by  the  invention  Icnown  as  the  heliostat, 
which  was  an  instrument  consisting  of 
an  adjustable  mirror  as  a  reflector,  worked 
in  connection  with  a  combination  of  tele- 
scopes. This  apparatus,  at  flrst  somewhat 
complex,  was  afterwards  greatly  sim- 
plified. Professor  Gauss,  who  was  at 
this  time  conducting  the  survey  of 
Hanover,  also  introduced  a  similar  in- 
strument, which  proved  of  great  service 
in  facilitating  the  work.  The  heliostat 
is  now  a  recognised  adjunct  of  all  trigo- 
nometrical surveys,  and  by  its  aid 
triangles  having  sidei  over  100  in\\e&  in 


Britain— 4iotably  that  fpnned  by  Sea  Pell 
in  Cumberland,  Slieve  Donard  in  Ireland, 
and  Snowdon  in  Wales,  the  sides  of  which 
are  respectively  111,^  108,  and  102  miles 
in  length. 

But  the  heliostat  does  no  more  than 
permit  of  an  arbitrary  set  of  signals  being 
exchanged ;  it  does  not  allow  a  conversa- 
tion to  be  carried  on.  To  bring  the  beams 
of  the  sun  into  subjection  in  this  respect, 
and  to  utilise  them  as  a  means  of  freely 
interchanging  ideas,  was  left  for  Mr. 
Henry  C.  Mance,  of  the  Government 
Persian  Gulf  Telegraph  Department,  to 
accomplish.  This  he  has  succeeded  in 
eflecting  by  means  of  a  very  simple 
apparatus,  which  is  known  as  the  Mance 
Heliograph,  or  sun-telegraph,  the  con- 
struction of  which  we  have  lately  had  an 
opportunity  of  examining  at  the  chambers 
of  Mr.  S.  Goode,  5,  Gray*8-inn  Square, 
that  gentleman  representing  Mr.  Manoe 
in  this  country-.  The  heliograph  consists 
in  the  first  place  of  a  light  tripod  stand 
about  4  ft.  long  when  folded  up  for  trans- 
port. On  this  tripod  is  screwed  a  circular 
mirror,  varying  in  diameter  according  to 
the  purpose  for  which  the  instrument  b 
designed ;  that  is,  whether  for  field  or 
fixed  observations.  If  for  the  former 
purpose,  the  mirror  is  about  4  in.  in 
diameter ;  while  if  for  the  latter,  it  is 
about  9  inches.  The  mirror  is  hung  in  a 
frame  so  as  to  revolve  about  a  horizontal 
axis,  and  it  is  adjusted  to  the  required 
angle  of  incidence  with  the  sun  by  means 
of  a  telescopic  connecting-rod  having  a 
screw  adjustment,  the  top  end  being  at- 
tached to  the  upper  edge  of  the  mirror  at 
the  back.  The  horizontal  circular  tra- 
verse of  the  instrument  is  obtained  by 
mean's  of  a  tangent  screw  gearing  into  a 
small  horizontal  worm-wheel,  with  the 
centre  of  which  the  mirror  is  connected. 
By  means  of  the  tangent  screw  and  the  ver- 
tical screwed  rod  the  rays  of  the  sun  can 
be  made  to  fall  upon  any  given  point 
with  the  utmost  precision.  The  vertical 
rod  behind  the  mirror  is  pivoted  at  the 
bottom  to  a  lever,  the  fulcrum  of  which 
is  on  the  horizontal  worm-wheel,  the 
lever  constantly  pressing  against  the 
lower  end  of  the  rod  by  means  of  a  spring 
which  is  placed  under  it.  It  will  thus  be 
%««Ti  that  when  the  rod  is  depressed  it 
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and  draw  it  slightly  backwards,  the 
bottom  edge  being  at  the  same  time 
slightly  raised  and  thrown  forwards.  In 
adjusting  the  instrument  to  commence 
signalling  the  rays  are  directed  to  a 
point  slightly  below  the  distant  observer's 
level,  but  upon  depressing  the  connecting 
rod — ^for  which  purpose  there  is  a  small 
finger-piece  attached  to  it — ^the  flash  is 
raised  to  the  level  of  the  observer,  and  he 
sees  it.  If,  now,  the  lengths  of  these 
flashes  be  varied  and  grouped,  they  can 
be  made  to  represent  letters,  and  so  words 
composing  messages  can  be  spelt  out. 
This  is  precisely  what  Mr.  Mance  has 
done,  and  by  adopting  the  Morse  system 
of  dashes  and  dots  he  is  able  on  a  fine  day 
to  make  himself  understood  by  an  ob- 
server many  miles  off  as  easily  as  one 
electric  telegraph  operator  makes  himself 
intelligible  to  another. 

In  adjusting  the  instrument  for  use  a 
light  wooden  rod  having  two  brass  sliding 
sights  upon  it  is  employed.  This  is  set 
up  in  the  ground  in  front  of  the  instru- 
ment,  and  the  operator  looks  through  a 
small  space  in  the  centre  of  the  mirror, 
from  which  the  quicksilver  has  been  re- 
moved, towards  the  station  with  which 
he  desires  to  communicate.  The  upper 
sight  on  the  rod  is  then  moved  vertically 
until  the  centre  of  the  mirror,  the  sight, 
and  the  distant  station  are  truly  aligned. 
Hence  when  the  flash  from  the  mirror  is 
directed  on  to  the  sight  it  is  in  true  line 
with  the  distant  station,  and  can  be  seen 
hy  the  observer  there.  This  will,  of 
course,  be  whenever  the  angle  of  the 
mirror  is  raised ;  when  depressed,  or  in 
its  normal  position,  the  flash  rests  upon  a 
cross-piece  on  the  rod,  and,  according  as 
the  sun*s  horizontal  and  vertical  motions 
cause  the  flash  to  deviate  from  the  true 
line,  the  signaller  is  able  to  see  and  to 
correct  the  error  by  means  of  the  adjust- 
ments on  the  instrument.  The  observer 
at  the  distant  station  having  seen  the 
bright  star-like  appearances,  sets  his  in- 
strument to  the  point  at  which  they 
appear  and  acknowledges  the  fact,  and 
the  parties  being  thus  placed  in  commu- 
nication, the  interchange  of  messages 
proceeds  upon  the  system  we  have  men- 
tioned— ^namely,  the  Morse  alphabet. 

There  are  other/ details  to  which  it  is 
not  necessary  to  refer  here,  further  than 


to  observe  that  they  consist  in  arrange*. 
menti  for  signalling  with  the  sun  behtnd 
the  apparatus  by  means  of  a  reflector ; 
for  signalling  at  night,  and  for  signalling 
either  from  fixed  or  variable  positions.  It 
is,  however,  an  important  fact  that  the 
apparatus  has  been  in  use  for  some  time 
in  India,  where  its  working  has  been 
attended  with  every  success,  the  range  of 
the  signals  lieing  very  great  and  their  in- 
telligibility absolute.  Official  reporu  are 
very  explicit  in  both  these  respects,  and 
fully  establish  the  capabilities  of  the 
heliograph.  They  state  that  the  signals 
given  are  perfectly  clear  and  satisfactory, 
and  that  they  can  be  easily  read  in 
ordinary  weather  without  telescopes  up 
to  50  miles.  Captain  CoUette,  D.A.Q.M.G., 
certifies  that  under  favourable  conditions 
messages  can  be  signalled  up  to  80  or 
even  100  miles  without  recourse  being 
had  to  telescopes.  The  heliograph  has 
the  recommendations  of  economy  in  first 
cost  and  portability,  as  it  weighs  com- 
plete about  5  lb.,  and  packs  up  into  a 
very  small  compass. 

Subsequently  to  examining  into  the 
construction  of  the  heliograph  we  were 
afforded  an  opportunity  of  witnessing  its 
practical  working  by  Mr.  Goode.  Taking 
advantage  of  the  sunshine  on  Monday 
afternoon,  Mr.  Goode  stationed  himself  on 
the  dome  of  St.  Paul's,  having  previously 
despatched  an  electric  telegraph  operator 
to  the  Crystal  Palace,  where- he  stationed 
himself  with  a  heliograph  in  the  gallery 
of  the  North  Tower.  Mr.  Goode  had  a 
telegraphic  operator  with  him,  and  there 
was  also  present  Mr.  Sanders,  of  the 
£astem  Telegraph  Company,  who  are  ar- 
ranging for  the  application  of  the  system- 
from  Gibraltar  across  the  Straits  to' 
Ceuta,  in  Morocco,  thus  bringing  thai 
country  into  telegraphic  communication 
with  Europe.  The  weather  was  not  very 
propitious,  the  sky  being  at  times  over- 
cast, w^ile  during  the  operations  a  heavy 
storm-cloud  was  observed  to  drift  over 
Sydenham.  The  two  operators,  more- 
oTer,  had  not  previously  seen  the  appa- 
ratus and  made  no  arrangement  previously 
to  seating  to  work  as  to  their  course  of 
proibiaii^.  Nevertheless,  the  instruments 
were  duly  sighted,  and  a  series  of  brilliant 
flashes  of  light  from,  thft  ^^Sari^  \iw««& 
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been  aeen.  Signals  in  long  .and  short 
flafhet  were  fireely  interchanged  as  the 
interrals  of  snnslune  permitted,  but  for 
reasoni  stated  conversation  was  not 
entered  upon.  In  other  words,  the 
operators  signalled  rapidly  and  readily, 
but  they  did  not  talk,  as  they  might 
have  done  by  preconcerted  arrangement. 
Sufficient,  however,  was  efiected  to  de- 
monstrate that,  given  an  unclouded  sun, 
the  heliograph  is  a  very  efficient  tele- 
graphic instrument. 

The  uses  to  which  the  heliograph  may 
be  applied  are  very  numerous,  although 
'  it  is  not  pretended  that  they  are  number- 
less. In  military  operations  especially  it 
would  prove  invaluable ;  if,  for  instance, 
the  system  had  been  in  use  by  the  French 
army  during  the  siege  of  Metz,  Marshal 
Bazaine  could  have  oommunicated  with 
the  forces  which  were  opiating  for  his 
relief  without  hindrance,  and  in  all  pro- 
bability France  would  not  have  expe- 
rienced the  disaster  of  Sedan.  Looking 
at  our  Indian  possessions,  should  another 
mutiny  occur  there,  lines  of  telegraph 
wires  would,  of  oonrse,  be  cut  and  rail- 
ways destroyed.  At  such  a  juncture  the 
heliograph  would  prove  invaluable  by 
maintaining  communication  between  dis- 
tant points.  By  its  means,  too,  a  detached 
force  operating  in  hill  districts  could  be 
connected  with  the  main  body  of  troops, 
or  two  forces  like  Wolseley's  and  Glover's 
in  the  late  Ashantee  war  could  be  thus 
united  and  enabled  to  operate  in  concert. 
For  reconnoitring,  flanking  and  reconai»- 
sanoe  parties  also  it  would  prove  highly 
advantageous;  it  would  not  matter,  so 
far  as  the  operations  were  concerned,  if  a 
reconnaissance  party  were  captured,  be- 
cause, unless  surprised,  they  would  have 
previously  flashed  their  information  back 
to  the  main  army.  It  is  not  intended 
that  the  heliograph  should  supersede 
flag^signalling,  although  in  many  cases  it 
might  be  used  with  advantage  in  the 
place  of  flags,  which  are  invisible  at  long 
ranges  unless  they  can  be  displayed  on 
the  horizon.  In  fact,  just  at  the  point 
where  flags  fail  the  heliograph  becomes 
useful. 

The  applications  of  the  heliograph  to 

ciril  purposes  are  not  less  numerous  than 
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the  ele^toic  telegraph  would  not  pay,  and 
where  trunk  lines  existed  they  could  be 
fed  by  the  heliograph,  which  would  efiect- 
communication  with  the  outlying  dis- 
tricts. It  could  be  used  for  temporary 
purposes  on  special  occasions  inland,  while 
there  are  countries  on  the  coasts  of  which 
it  might  be  substituted  for  expensive  sub- 
marine cables.  In  the  event,  too,  of  short 
submarine  cables  failing,  as  they  often 
do,  it  could  be  used  for  maintaining  com- 
munication, provided  the  weather  per- 
mitted. In  short,  the  heliograph  would 
appear  to  be  an  admirable  adjunct  to  the 
electric  telegraph  in  all  countries,  while 
in  some  it  w^uld  supersede  it  with  ad- 
vantage. It  is,  as  we  have  previously 
observed,  already  in  use  in  India,  and  we 
are  informed  that  our  own  (Government, 
as  well  as  several  foreign  Powers  are 
investigating  its  merits  with  a  view  to 
its  adoption."  Daring  the  late  csmpaiga 
in  Afghanistan,  Solar  Telegraphy  was 
much  rewrted  to,  and  its  use  proved 
invaluable. 

floldior  — •  This  expression  does  not 
include  an  o6Sceraa  defined  by  the  Army 
Act  of  1881^  but,  with  the  modifioations 
in  the  Act,  contained  in  relation  to  war- 
rant and  non-commissioned  officers,  does 
include  a  warrant  officer  not  having  an 
honorary  commission,  and  a  non-com- 
,  missioned  officer,  and  every  person 
subject  to  military  law,  during  the  time 
that  he  is  so  subject. 

Staif— A  change  has  been  made  m 
the  regulations  as  regards  staff  employ- 
ment, whereby  officers  of  regiments  on 
the  home  establishment  are  pemoitted  to 
take  up  staff  appointments  in  India  and 
in  the  colonies,  and  in  the  ease  of  regi- 
ments returning  home  from  abroad  to 
retain  their  appointments  during  the 
regulated  period,  if  seconded  or  permitted 
to  retain  the  appointment  by  special 
authority. 

Stock — Government  property,  such  as 
stores,  composing  the  contents  of  aa 
arsenal  or  any  other  department.  A 
combatant  officer  appointed  to  '*take 
stock,"  either  at  home  or  abroad,  is  en- 
titled to  receive  extra  pay  of  5s.  a 
day. 

Studft— Under  this  head  in  the  Dictioa- 
vt^  it  is  shewn  that  studs  are  fastened  to 
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reaioB  for  so  doing  if  givea  ;  but  there  is 
i|  very  general  impreesiaii  among  mrtil- 
krists  that  stads  are  not  neoessary  to 
rotate  the  projectile,  as  this  oan  be 
obtained  now  by  disoa  of  soft  metal 
attached  to  the  rear  of  the  diot»  in  other 
words,  a  gas  check,  which,  by  expanding 
80  as  to  fit  the  bcnre  and  fill  up  the 
grooves,  not  only  prevents  the  escape  of 
gas,  but  gives  the  projectile  the  necessary 
rotation  on  its  axis.  The  form  of  the 
rifling  and  number  of  grooves  has  yet  to 
be  decided,  but  practically  studs  are 
condemned,  and  the  gas  check  eventually 
will  be  alone  relied  on  to  spin  the  shot, 
with  the  possible  addition  of  a  band  of 
soft  metal,  such  as  copper,  round  the 
head  and  tail  of  the  projectile  to  centre 
it  steadily.  To  carry  out  the  change, 
the  twist  of  the  gun  must  be  an  increas- 
ing one.  The  Italian  100-ton  gun  fires  a 
perfectly  smooth  shot,  the  necessary  rota- 
tory motion  being  imparted  to  it  by  a 
disc  of  copper  fastened  to  its  base,  which, 
being  expanded  by  the  force  of  the  dis- 
charge, is  set  up  into  the  grooves,  which 
are  many  in  number  and  of  shallow 
depth.  In  the  experiments  made  at 
Woolwich,  the  gas  check,  which  is  now 
attached  to  all  projectiles,  was  made  with 
the  view  of  preventing  an  escape  of  pow- 
der gas  over  the  shot,  not  to  perform  the 
double  duty  of  preventing  the  escape  of 
the  powder  gas  and  also  of  rotating  the 
shot ;  but  doubtless,  in  the  future,  advan- 
tage will  be  taken  to  combine  both,  and 
thus  eventually  to  get  rid  of  the  studs, 
the  disadvantages  of  which  are  apparent 
in  the  ^  wabbling  "  of  the  shot  owing  to 
the  imperfect  fit,  in  weakening  the  pro- 
jectile, and  to  some  extent  impairing  its 
power  of  penetration. 

Stretoher— Weight,  1  qr.  3  lbs. 

Sab-Iieutenaiit — ^This  rank  isabolished 
in  the  line,  militia  and  volunteer  service, 
and  lieutenant  substituted  in  all  fresh 
appointments  to  the  army. 

Sxunmary  Ctonrt-Xartial — When  a  per- 
son subject  to  military  law  and  being 
on  active  service  with  any  body  of  force 
is  charged  with  an  offence,  a  summary 
court-martial  may  be  convened,  and 
shall  have  jurisdiction  to  try  such 
offence,  if  .the  officer  convening  the  court- 
is  of  opinion  that  an  ordinary  court 
martial  cannot,  having  due   regard  to 


the  public  service,  be  convened  to  try 
such  offence. 

Sapemiunerary — Substitute  as  follows 
in  lieu  of  what  is  stated  in  Dictionary. — 
An  officer  shall  be  retained  as  a  supernu- 
merary on  the  strength  of  the  regiment 
or  corps :— r    . 

(a)  In  case  of  a  reduction  in  the  esta- 
blishment or  corps,  when  his  retention 
is  authorised  by  the  Secretary  of  State 
for  War. 

(6)  While  waiting  a  vacancy  after  re- 
tiring from  the  Seconded  List.* 


T. 


Telegraphy — Under  this  hea<l  in  the 
Dictionary  omit  3rd  line  from  the  begin- 
ning of  the  subject  '*  telegraphic  ";  4th 
line  for  "  two  "  read  "  three  *';  5th  line 
erase  "and,**  and  after  "telegraph" 
insert  "  and  by  mounted  orderlies." 

Territorial — Literally,  pertaining  to 
territory  or  land.  The  name  is  j;iow  ap- 
plied to  the  linked  regiments  of  the 
British  Army,  composed  of  the  line 
and  militia,  and  taking  their  desig* 
nation  from  the  counties  in  which  the 
line  regiments  to  some  extent  recruit, 
and  militia  regiments  are  raised.  A  ter- 
ritorial regiment  is  made  up,  as  a  rule, 
of  2  battalions  of  the  line,  and  the  same 
number  of  militia  battalions. 

Traistng— Commonly  used  to  express 
the  instruction  and  drill  imparted  periodi- 
cally in  militia  regiments  to  officers  and 
men.  Voung  officers  qualifying  for  the 
line  have  to  pass  two  trainings  before 
they  are  permitted  to  join  a  regiment  of 
the  line,  and  then  oiUy  if  they  have 
passed  the  qualifying  examination — vide 
A.  C.  1st  January,  1881,  inserted  under 
the  head  of  "  Commissions/* 

Trestle— What  is  known  as  the  Alder- 
shot  pattern  is  designed  to  w^VvgNs^  <». 
pontoon  vfv^^^oiL. 
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Vent  Server — Used  with  the  under- 
mentioned natures  of  ordnance  :-^ 

**  All  rifled  M.L.  guns  and  howitzers, 
from  25  pr.  gun,  inclusive,  upwards.' 


» 


**  An  smooth-bore  garrison  ordnance." 
Veterinarj  DepartaneUt — A  new  royal 
warrant  having  reference  to  this  depart- 
ment, altering  the  terms  and  conditions 
of  service,  will  be  found  in  A.C.  May 
1878,  clause  88.  Vide  also  Queen's  Regu- 
lations. 

Volunteer! —  Vide  Dictionary  —  Re- 
vised Regulations  for  thu  force  have  been 
approved. 
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To  those  who  understand  the  nature  of  a  Pay.Seijeant's  work  the  utility  of  a  book  ready 
ruled,  and  pre)  tared  with  headings  for  most  of  the  diffierent  forms  in  use,  will  be  apparent.  A 
great  deal  of  tiiooe,  trouble,  and  annoyance  will  be  saved  by  using  the  Ledger,  as  all  other  books 
of  record  may  be  disused  with  as  superflnoiis.  It  may  also  be  replaced  whenever  necessary. 
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THE 

New   Drill   Model   Apparatus, 

AWARDED  THE  PRIZE   MEDAIi 

AX 

THE  PARIS  EXHIBITION,  1878. 


Wm.  CLOWES  &  SONS,  LIMITED,  desire  to  call  the  special  attention 

of  Commanding  Officers  and  others  to  their 

NEW  DRILL  MODEL  APPARATUS, 

(PATENTED), 

FOR  OAVALEY  'AND  INFANTRY  DRILLS, 

r     RECENTLT  IHVENTED  BY 

CAPTAIN   E.   PODMORE  CLARK, 

INSTRUCTOR  OF  MUSKETRY,  HEREFORDSHIRE  MILITIA,  AND  LATE  LIEUT.  62ND  REGIMENT. 


I^HIS  Apparatus,  which  has  received  the  highest  commendation  from  H.ILH.  the  Field- 
-  Marshal  Commanding-in-Chief,  and  from  the  Heads  of  Departments  at  the  War 
Office,  offers  peculiar  facilities  for  giving  practical  instmction  in  Cavalry  and  Infantry 
Drills,  The  positions  of  Officers,  Markers,  etc.,  in  all  movements  are  clearly  defined.  The 
ranks  can  be  ahntUtaneously  turned  in  any  direction. 

The  Model  is  so  perfect  in  all  its  detaib  that  it  should  readily  find  a  |^ace  at  the 
Head-Quarters  of  every  Regiment,  where  it  would  prove  invaluable,  whether  as  a  means 
of  instruction,  or  of  illustrating  lectures,  or  conducting  examinations  in  connection  with 
the  '*  Field  Exercise  and  Evolutions  of  InfSuitry." 

Wm.  Clowes  and  Sons,  Limited,  will  be  happy  to  show  the  Apparatus  to  any  officer 
who  may  care  to  inspect  it,  at  their  Publishing  Office,  13,  Charino  Crosb^  S.W. 


CAYALRT  APPARATUS  (consisting  of  Eight  Troops,  with  full  complement 

ofOfficers,&c) ^ £10  10 

INFANTRY  APPARATUS  (consisting  of  a  Battalion  of  Six  Companies,  with 

nounted  and  other  Officers^  Colour  Party,  Band,  Pioneers,  «c)  . .     •  •         5     5 

Each  Packed  in  a  we\\-tt^TWDi^^V'llV^^nd^%sBA  key,  eompktt. 
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This  book  should  be  returned  to 
the  Library  on  or  before  the  last  date 
stamped  below. 

A  fine  is  incurred  by  retaining  it 
beyond  the  specified  time. 

Please  return  promptly. 
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